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CONVERSION  TABLE 
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TO  GET  ◄ - BY  ◄ -  DIVIDE 


angstrom 

l'.OOO  000  x  E  -10 

meters  (m) 

atmosphere  ( normal ) 

1.013  25  X  E  +2 

kilo  pascal  (kPa) 

bar 

1 . 000  000  x  E  +2 

kilo  pascal  (kPa) 

bam 

1.000  000  x  E  -28 

meter2  (m2) 

British  thermal  unit  (thermochemical) 

1.054  350  X  E  +3 

joule  (J) 

calorie  (thermochemical) 

4.184  000 

joule  (J) 

cal  (thermochemical/cm2) 

4 .184  000  X  E  -2 

mega  joule/m2  (MJ/m2) 

curie 

3.700  000  X  E  +1 

*giga  bacquerel  (GBq) 

degree  (angle) 

1.745  329  X  E  -2 

radian  (rad) 

degree  Fahrenheit 

tk  =  (t°f  +  459. 67) /l.  8 

degree  kelvin  (K) 

electron  volt 

1.602  19  X  E  -19 

joule  (J) 

erg 

1.000  000  X  E  -7 

joule  (J) 

erg/second 

1.000  000  x  E  -7 

watt  (W) 

foot 

3.048  000  X  E  -1 

meter  (m) 

foot  -pound- force 

1.355  818 

joule  (J) 

gallon  (U.S.  liquid) 

3.785  412  x  E  -3 

meter3  (m3) 

inch 

2.540  000  x  E  -2 

meter  (m) 

jerk 

1.000  000  X  E  +9 

joule  (J) 

joule/kilogram  (J/kg)  radiation  dose 

absorbed 

1.000  000 

Gray  (Gy) 

kilotons 

4.183 

tera joules 

kip  (1000  lbf) 

4.448  222  x  E  +3 

newton  (N) 

kip/ inch2  (ksi) 

6.894  757  X  E  +3 

kilo  pascal  (kPa) 

ktap 

1.000  000  X  E  +2 

newton- second/m2  (N-s/m2) 

micron 

1.000  000  X  E  -6 

meter  (m) 

mil 

2.540  000  x  E  -5 

meter  (m) 

mile  (international) 

1.609  344  x  E  +3 

meter  (m) 

ounce 

2.834  952  X  E  -2 

kilogram  (kg) 

pound-force  (lbs  avoirdupois) 

4.448  222 

newton  (N) 

pound- force  inch 

1.129  848  X  E  -1 

newton -meter  (N-m) 

pound-  force/ inch 

1.751  268  x  E  +2 

newton/meter  (N/m) 

pound-  force/ foot2 

4.788  026  X  E  -2 

kilo  pascal  (kPa) 

pound- force/inch2  (psi) 

6.894  757 

kilo  pascal  (kPa) 

pound-mass  (lbm  avoirdupois) 

4 . 535  924  x  E  -1 

kilogram  (kg) 

pound-mass-foot2  (moment  of  inertia) 

4.214  011  X  E  -2 

kilogram-meter2  (kg-m2) 

pound -mas  s/ foot 3 

1.601  846  X  E  +1 

kilogram-meter3  (kg/m3) 

rad  (radiation  dose  absorbed) 

1.000  000  x  E  -2 

**Gray  (Gy) 

roentgen 

2.579  760  x  E  -4 

coulomb/kilogram  (C/kg) 

shake 

1.000  000  x  E  -8 

second  (s) 

slug 

1.459  390  x  E  +1 

kilogram  (kg) 

torr  (mm  Hg,  0°  C) 

1.333  22  x  E  -1 

kilo  pascal  (kPa) 

♦The  bacguerel  (Bq)  is  the  SI  unit  of  radioactivity;  1  Bq  =  1  event/s. 
**The  Gray  (GY)  is  the  SI  unit  of  absorbed  radiation. 


ill 


TABLE  OF  CONTENTS 


Section  Page 


1  INTRODUCTION . * . 1 

2  DEVELOPMENT  OF  TRAVEL-TIME  TABLES  FOR  DIFFERENT  GEOTECTONIC 

PROVINCES  OF  NORTHERN  EURASIA . . . 3 

2.  ]  Updated  regionalization  for  Northern  Eurasia . 3 

2.2  Central-East-European  territory . 7 

2.3  Timan-Pechora,  Scythian  and  Turanian  Plates . 1 1 

2.4  Ural  Folded  Region . - . 14 

2.5  Cenozoic  folded  regions . 1 7 

2.6  Kazakh  massif . 21 

2.7  West-Siberian  Platform . 25 

2.8  Altai  and  Sayan  Region . 28 

2.9  Baikal  rift  zone. . 32 

2. 1 0  Siberian  Platform . 34 

2. 1 1  North  East  territory  and  Chukot  Peninsula . 37 

2. 12  Kamchatka-Kuril-Sakhalin  regions . 39 

2.13  Amur  and  Maritime  territory . 41 

3  ANALYSIS  OF  DEVELOPED  1  -D  TRAVEL-TIME  TABLES  FOR  DIFFERENT 

GEOTECTONIC  PROVINCES  OF  NORTHERN  EURASIA . 43 

4  CALCULATIONS  OF  SSSCS  FOR  SEISMIC  STATIONS  OF  THE  RUSSIAN 

ACADEMY  OF  SCIENCES  INCLUDED  TO  THE  IMS . 51 

5  ANALYSIS  OF  TRAVEL-TIME  RESIDUALS . 84 

6  TESTS  ON  RELOCATION . . . 89 

7  REVIEW  OF  HISTORICAL  AND  RECENTLY  PUBLISHED  DATA  ON 

PARAMETERS  OF  PNES  CARRIED  OUT  IN  THE  FORMER  USSR . 97 

7.1  New  Data  on  PNEs  Locations . 97 

7.2  PNE  Tawda . 97 

7.3  PNE  Taiga . 98 

7.3. 1  PNE  Crystal . 99 

7.3.2  PNEs  Helium . 100 

7.3.3  PNE  Magistral. . 101 

7.3.4  PNE  Fakel  (10  July  1972,  Kharkov  region ) . 7  02 

7.3.5  PNE  Rift-3 . 102 

1A  Discrepancies  in  Origin  Times  for  some  PNE . . . 1 14 

8  REFERENCES . 1 16 

APPENDIX 

A  ABBREVIATED  SEISMIC  BULLETINS . A'] 

B  ABBREVIATED  SEISMIC  BULLETINS . B'] 

DISTRIBUTION  LIST . DL'1 


IV 


FIGURES 


Fteures  Page 


1  Regionalization  of  Northern  Eurasia . 4 

2  Travel-Time  Curves  for  Central-East-European  Territory . 1 0 

3  Travel-Time  Curves  for  Timan-Pechora,  Scythian  and  Turanian  Plates . 13 

4  Travel  -Time  Curves  for  Ural  Folded  Region . . . 1 6 

5  Travel-Time  Curves  for  Cenozoic  Folded  Regions . 20 

6  Travel-Time  Curves  for  Kazakh  Massif . 24 

7  Travel-Time  Curves  for  West-Siberian  Platform . 27 

8  Travel-Time  Curves  for  Altai  and  Sayan  Region . 3 1 

9  Travel-Time  Curves  for  Baikal  Rift  Zone . 33 

1 0  Travel-Time  Curves  for  Siberian  Platform . 36 

1 1  Travel-Time  Curves  for  North-East  Territory  and  Chukot  Peninsula . 38 

1 2  Travel-Time  Curves  for  Kamchatka- Kuril-Sakhalin  Regions . 40 

1 3  Collected  Data  on  Travel  Times  for  Amur  and  Maritime  Territory . 42 

1 4  Generalized  Regionalization  of  Northern  Eurasia . 48 

1 5  Pn  Travel-Time  Curves  for  Northern  Eurasia . 49 

1 6  Sn  Travel-Time  Curves  for  Northern  Eurasia . 49 

1 7  Pg  Travel-Time  Curves  for  Northern  Eurasia . 50 

1 8  LG  Travel-Time  Curves  for  Northern  Eurasia . 50 

1 9  OBN  SSSCs  and  Modeling  Errors  for  Pn . 52 

20  OBN  SSSCs  and  Modeling  Errors  for  Sn . 53 

2 1  OBN  SSSCs  and  Modeling  Errors  for  Pg . 54 

22  OBN  SSSCs  and  Modeling  Errors  for  lg . 55 

23  ARU  SSSCs  AND  MODELING  ERRORS  FOR  PN . 56 

24  ARU  SSSCs  AND  MODELING  ERRORS  FOR  SN . 57 

25  ARU  SSSCs  and  Modeling  Errors  for  Pg . 58 

26  ARU  SSSCs  and  Modeling  Errors  for  Lg . 59 

27  KJVO  SSSCs  and  Modeling  Errors  for  Pn . 60 

28  Kivo  SSSCs  and  Modeling  errors  for  Sn . 6 1 

29  KIVO  SSSCs  and  Modeling  Errors  for  Pg . 62 

30  Kivo  SSSCs  and  Modeling  Errors  for  Lg . 63 

3 1  TIXI  SSSCs  and  Modeling  Errors  for  Pn . 64 

32  TIXI  SSSCs  and  Modeling  Errors  for  Sn . 65 

33  TIXI  SSSCs  and  Modeling  errors  for  Pg . 66 

34  TIXI  SSSCs  and  Modeling  Errors  for  Lg . 67 

35  MA2  SSSCs  AND  MODELING  ERRORS  FOR  PN . 68 

36  MA2  SSSCs  and  Modeling  Errors  for  Sn . 69 

37  MA2  SSSCs  AND  MODELING  ERRORS  FOR  PG . 70 

38  MA2  SSSCs  and  Modeling  Errors  for  Lg . 7 1 

39  SEY  SSSCs  and  Modeling  Errors  for  Pn . 72 

40  SEY  SSSCs  and  Modeling  Errors  for  Sn . 73 

4 1  SEY  SSSCs  AND  MODELING  ERRORS  FOR  PG . 74 

42  SEY  SSSCs  AND  MODELING  ERRORS  FOR  LG . 75 

43  YAK  SSSCs  and  Modeling  Errors  for  Pn . 76 

44  YAK  SSSCs  AND  MODELING  ERRORS  FOR  SN . 77 

45  YAK  SSSCs  AND  MODELING  ERRORS  FOR  PG . 78 

46  YAK  SSSCs  AND  MODELING  ERRORS  FOR  LG . 79 

47  TLY  SSSCs  AND  MODELING  ERRORS  FOR  PN . 80 

48  TLY  SSSCs  AND  MODELING  ERRORS  FOR  SN . 81 

49  TLY  SSSCs  and  Modeling  Errors  for  Pg . 82 

50  TLY  SSSCs  and  Modeling  Errors  for  Lg . 83 


V 


Figures  Page 


5 1  Travel-Time  Residuals  for  ARU . 86 

52  Travel-Time  Residuals  for  OBN . 87 

53  Travel-Time  Residuals  for  PYA . 88 

54  Locations  for  PNE  Tawda . 1 04 

55  Locations  in  the  vicinity  of  PNE  Taiga . 1 05 

56  Locations  for  PNE  Taiga . 106 

57  Locations  in  the  Vicinity  of  PNE  Crystal . 1 07 

5  8  Locations  for  PNE  Crystal . 108 

59  Locations  for  PNE  Helium- 1 . 109 

60  Locations  for  PNEs  Helium-2- 1  and  Helium-2-2 . ....  1 10 

61  Locations  for  PNEs  Helium-3- l  and  Helium-3-2 . 1 1 1 

62  Locations  for  PNE  Magistral . 1 1 2 

63  Locations  for  PNE  Fakel . 1 1 3 

64  Locations  for  PNE  Rift-3 . 114 


vi 


TABLES 


Tables 


Page 


1  Regionalization  of  Northern  Eurasia . 5 

2  Calibration  Events  for  Central-East-European  Territory . 7 

3  Parameters  of  Travel-Time  Curves  Developed  for  Central-East-European  Territory . 9 

4  Calibration  Events  for  Timan-Pechora,  Scythian  and  Turanian  Plates . 1 1 

5  Parameters  of  Travel-Time  Curves  Developed  for  Paleozoic  Plates . 1 2 

6  Calibration  Events  for  Ural  Folded  Region . 14 

7  Parameters  of  the  Travel-Time  Curves  Developed  for  U ral  Folded  Region . 15 

8  Calibration  Events  for  Cenozoic  Folded  Regions . 1 7 

9  Parameters  of  Travel-Time  Curves  Developed  for  Cenozoic  Folded  Regions . 1 9 

1 0  Calibration  Events  for  Kazakh  Massif . , . 22 

1 1  Parameters  of  the  Travel-Time  Curves  Developed  for  Kazakh  Massif . 23 

1 2  Calibration  Events  for  west-Siberian  Platform . 25 

1 3  Parameters  of  the  Travel-Time  Curves  Developed  for  West-Siberian  Platform . 26 

14  Calibration  Events  for  Altai  and  Sayan  Region . 29 

1 5  Parameters  of  Travel-Time  Curves  Developed  for  Altai  and  Sayan  Region . 30 

1 6  Calibration  Events  for  Baikal  Rift  zone . 32 

1 7  Parameters  of  the  Travel-Time  Curves  Developed  for  Baikal  Rift  Zone . 32 

1 8  Calibration  Events  for  Siberian  Platform . 34 

1 9  Parameters  of  the  Travel-Time  Curves  Developed  for  Siberian  Platform . 35 

20  Calibration  Events  for  North-East  Territory  and  Chukot  Peninsula . 37 

2 1  Parameters  of  the  Travel-Time  Curves  Developed  for  North-East  Territory  and 

Chukot  Peninsula . 37 

22  Calibration  Events  for  Kamchatka-Kuril-Sakhalin  Territory . 39 

23  Parameters  of  the  Travel-Time  Curves  Developed  for  Kamchatka-Kuril-Sakhalin  Regions . 39 

24  Calibration  Events  for  Amur  and  Maritime  Territory . 41 

25  Data  on  Comparison  of  Linear  Regressions . 44 

26  Generalized  Regionalization  of  Northern  Eurasia . 45 

27  Parameters  of  the  Generalized  Travel-Time  Curves  (Depth  =  0  km) . 46 

28  Modeling  Errors  for  Generalized  Geotectonic  Provinces  of  northern  Eurasia . 47 

29  Mean  and  Standard  Deviation  Values  for  Differences  Between  Predicted  and 

Observed  Travel  Times..... . . . 85 

30  Surrogate  Stations  for  IMS  Network  Simulation . 90 

3 1  Nuclear  Explosions  (GTO)  Relocation  in  Northern  Eurasia . 92 

32  Seismic  Locations  for  PNE  Tawda  (6  October  1 967,  Tyumen  Region) . 97 

33  Seismic  Locations  for  PNE  Taiga  (23  March  1971,  Perm  Region) . 99 

34  Seismic  Locations  for  PNE  Crystal  (2  October  1974,  Yakutiya) . 100 

35  Seismic  locations  for  PNEs  Helium  (Perm  Region) . 1 00 

36  Seismic  Locations  for  PNE  Magistral  (25  June  1970,  Orenburg  region) . 101 

37  Seismic  locations  for  PNE  Fakel  (9  July  1972,  Kharkov  region) . 102 

38  ISC  Seismic  Location  for  PNE  Rift-3  (30  July  1982,  Irkutsk  region) . 103 

39.  Discrepancies  of  PNEs  Origin  Times  Based  on  ISC  Data . 1 1 5 


vii 


SECTION  1 
INTRODUCTION 


This  report  presents  the  final  results  of  three  years  of  performance  on  the  "Russian 
Seismoacoustic  Research  for  CTBT  Monitoring"  project. 

The  main  goals  of  the  project  were  as  follows: 

•  The  calibration  of  seismic  stations  of  the  Russian  Academy  of  Sciences  (RAS) 
included  in  the  International  Monitoring  System  (IMS)  being  created  to  support 
CTBT  monitoring. 

•  The  development  of  data  on  travel  times  to  be  used  for  calibration  studies  in  Northern 
Eurasia. 

•  The  collection  of  recently  published  and  historical  data  on  peaceful  nuclear 
explosions  (PNEs)  in  the  former  Soviet  Union. 

To  achieve  these  goals,  the  following  was  accomplished: 

The  updated  regionalization  of  Northern  Eurasia  was  carried  out  on  the  basis  of  recent 
neotectonics,  geodynamics,  and  seismicity  studies  as  well  as  the  results  of  our  analysis  of  Pn/Sn 
travel  times.  The  territory  of  the  Northern  Eurasia  was  regionalized  by  subdividing  it  into  13 
provinces:  Central-East-European  territory;  Timan-Pechora  Plate;  Scythian  and  Turanian  Plates; 
Cenozoic  folded  regions;  Ural  folded  region;  West-Siberian  platform;  Kazakh  massif;  Altai  and 
Sayan  region;  Siberian  platform;  Baikal  rift  zone;  Amur  and  Maritime  territory;  North  East 
territory  and  Chukot  Peninsula;  and  the  Kamchatka-Kuril-Sakhalin  region. 

In  collaboration  with  our  subcontractors,  the  Geophysical  Survey  (GS)  of  RAS  and  the  Complex 
Seismological  Expedition  (CSE)  of  the  Joint  Institute  of  Physics  of  the  Earth  of  the  RAS,  data  on 
time  arrivals  for  regional  seismic  phases  was  collected  for  the  aforementioned  geotectonic 
provinces. 

Based  on  full  data  sets  for  collected  travel-times,  travel-time  tables  for  Pn,  Pg,  Sn,  and  Lg  waves 
were  updated.  These  travel-time  tables  have  been  updated  from  the  preliminary  ones  developed 
during  the  first  and  second  years  of  the  project  performance. 

Upon  completing  construction  and  analysis  of  the  newly  developed  travel-time  tables  for  the 
13  provinces  studied,  it  was  concluded  (based  on  the  geological  and  tectonic  features  of  the 
studied  provinces  as  well  as  statistical  tests)  that  the  territory  of  Northern  Eurasia  may  be 
subdivided  as  follows:  only  three  large  geotectonic  provinces  for  the  Pn  and  Sn  phases  ((1) 
platform  areas,  (2)  paleozoic  massifs  and  young  platforms  (3)  tectonically  active  regions);  only 
two  provinces  for  the  Pg  phase  and  only  one  province  for  the  Lg  phase.  Travel-time  tables  for 
these  generalized  provinces  of  Northern  Eurasia  were  developed  and  appropriate  modeling  errors 
were  calculated. 
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Based  on  the  generalized  regionalization  of  Northern  Eurasia,  as  well  as  newly  developed  1-D 
travel-time  tables  and  corresponding  modeling  errors,  source  specific  station  corrections  (SSSCs) 
to  the  IASPEI-91  travel-time  tables  and  corresponding  modeling  errors  were  calculated.  The 
calculations  were  done  for  the  RAS  stations  included  in  the  IMS  auxiliary  network:  OBN,  ARU, 
K.IVO,  TLY,  TIXI,  YAK,  MA2,  and  SEY.  The  software  program  for  SSSCs  and  error 
calculations  were  developed  by  the  Geophysical  Survey  of  the  RAS.  This  software  program  is 
based  on  an  algorithm  from  the  Technical  Report  CMR-98/46  (Yang  et.  al.,  (1998)). 

Completed  analyses  of  travel-time  residuals  allowed  us  to  conclude  that  the  predicted  travel 
times  according  to  the  IASPEI-91  tables  are  substantially  biased  in  comparison  with  those 
predicted  by  our  SSSCs.  Mean  residual  deviation  values  for  Pn  waves  for  the  SSSCs  were 
2.7  sec  less  than  those  predicted  by  the  IASPEI-91  tables,  for  Sn  waves  9.3  sec  less  and  for  Pg 
waves  2. 1  sec  less. 

To  test  the  effectiveness  of  the  newly  developed  regional  travel-time  tables  for  location,  we 
performed  relocation  tests  with  44  PNEs  in  the  former  Soviet  Union  and  20  historical 
underground  nuclear  explosions  at  the  Semipalatinsk  Test  Site  (STS).  To  support  our  relocation 
tests  SSSCs  were  calculated  for  44  surrogate  stations.  Results  of  relocation  tests  allowed  us  to 
conclude  that  the  newly  developed  1-D  regional  travel-time  tables  are  an  effective  tool  for 
seismic  source  location  in  Northern  Eurasia. 

This  annual  report  contains  results  of  our  review  of  recently  published  and  historical  data  on  the 
parameters  of  PNEs  in  the  former  Soviet  Union.  The  emphasis  was  on  PNEs  for  which  only 
seismologically  determined  locations  and  origin  times  were  available.  It  was  shown  that  seismic 
locations  of  the  International  Seismological  Center  (ISC)  for  PNEs  Tawda,  Taiga,  Crystal,  the 
Helium  tests,  Magistral  and  Fakel  are  subject  to  large  mislocations  (greater  than  10  km) 
according  to  newly  found  information  on  these  PNEs’  actual  locations.  Also,  it  was  concluded 
that  the  ISC  location  for  the  PNE  Rift-3  seems  to  be  accurate  to  within  7  to  10  km.  It  was  shown 
that  based  on  data  of  the  ISC  estimates  of  origin  times  for  some  PNEs  in  the  paper  of  Sultanov 
et.  al.,  1999,  should  be  adjusted  (adjusted  data  is  presented).  The  report  contains  only  results  for 
those  PNEs  for  which  we  were  able  to  come  to  definite  and  reliable  conclusions.  The  total  set  of 
PNEs  in  the  former  USSR  being  reviewed  includes  all  events  for  which  only  seismologically 
determined  parameters  are  available  and  we  expect  to  continue  this  effort. 

Appendix  I  contains  abbreviated  (to  be  used  mainly  for  regional  location  calibration  studies) 
seismic  bulletins  for  77  PNEs  conducted  in  the  former  USSR.  These  bulletins  were  compiled 
during  the  first  and  the  second  years  of  the  project  performance  (1998-2000).  Appendix  II 
contains  abbreviated  seismic  bulletins  for  3  underground  nuclear  explosions  on  Amchitka  Island, 
23  PNEs  conducted  in  the  former  USSR  and  20  underground  nuclear  explosions  at  the  STS. 
These  bulletins  were  compiled  during  the  third  year  of  the  project  performance  (2000-2001). 
Distances  from  stations  to  events  in  the  aforementioned  bulletins  are  limited  to  3000  km.  It  is 
worth  noting  that  the  database  developed  by  the  Geophysical  Survey  of  the  RAS  includes  data  on 
travel  times  for  distances  from  stations  to  events  up  to  1 1 000  km. 
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SECTION  2 

DEVELOPMENT  OF  TRAVEL-TIME  TABLES  FOR  DIFFERENT 
GEOTECTONIC  PROVINCES  OF  NORTHERN  EURASIA 


In  the  third  stage  of  project  performance,  the  previous  regionalization  of  Northern  Eurasia 
(Kirichenko,  Kraev,  2000)  was  updated  for  some  provinces  taking  into  account  all  collected  data 
on  travel  times,  velocity  models  for  Earth’s  crust  and  upper  mantle  and  the  recently  published 
map  of  Northern  Eurasia’s  new  tectonics  (Grachev,  2000).  For  the  updated  regionalization  of 
Northern  Eurasia  the  travel-time  tables  were  also  updated  and  their  modeling  errors  were 
estimated. 

2.1  UPDATED  REGIONALIZATION  FOR  NORTHERN  EURASIA. 

The  Timan-Pechora  plate  was  extracted  from  the  Central-East-European  territory  due  to  lower 
values  of  Pn  and  Sn  velocities  for  this  plate. 

The  Scythian  and  Turanian  plates  were  extracted  from  Cenozoic  folded  regions  due  to  somewhat 
higher  values  of  Pn  and  Sn  velocities  for  these  plates. 

Polygon  vertices  for  the  Central-East-European  territory,  Cenozoic  folded  regions,  Kazakh 
massif,  Ural  folded  region,  Altai  and  Sayan  region,  Baikal  rift  zone,  Siberian  platform,  Amur  and 
Maritime  territory,  North  East  territory,  Chukot  peninsula,  and  Kamchatka-Kuril-Sakhalin  region 
were  adjusted  according  to  newly  obtained  information. 

Figure  1  presents  the  updated  map  of  Northern  Eurasia  regionalization  (1°  x  1°  network). 
Polygon  vertices  for  the  specific  provinces  are  presented  in  Table  1. 
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Figure  1.  Regionalization  of  Northern  Eurasia. 

I.  Central-East-European  territory;  II.  Timan-Pechora  plate;  III.  Ural  folded  region; 
IV.  Scythian  and  Turanian  plates;  V.  Cenozoic  folded  regions;  VI.  Kazakh  massif;  VII.  West- 
Siberian  platform;  VIII.  Altai  and  Sayan  region;  IX.  Baikal  rift  zone;  X.  Siberian  platform; 
XI.  North  East  territory  and  Chukot  Peninsula;  XII.  Amur  and  Maritime  territory; 
XIII.  Kamchatka-Kuril-Sakhalin  region. 
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No. 


Ill 


IV 


VI 


Table  1.  Regionalization  of  Northern  Eurasia. 


Region 


Central-East-European 

territory 


Timan-Pechora  Plate 


Ural  folded  region 


Scythian  and  Turanian 
Plates 


Cenozoic  folded 
regions  (Carpathian, 
Crimea,  Caucasus, 
Kopet-Dagh,  Tien- 
Shan) 


Polygon  Vertices,  Lat.  (deg.  N)-Long.  (deg.  E) 


70-48  67-48  67-49  66-49  66-50  65-50  65-51  64-52  63-52  63-53 

62-53  62-54  61-54  61-56  60-57  57-57  57-56  46-56  46-49  47-49  47-47 
48-46  49-46  49-40  47-40  47-27  48-27  48-26  49-26  49-25  50-25  50-10 


69-62  68-62  68-64  67-64  67-63  66-63  66-59  65-59 

63-58  63-57  60-57  60-56  61-56  61-54  62-54  62-53 

63-53  63-52  64-52  64-51  65-51  65-50  66-50  66-49  67-49 


67-48 


76-69  76-66  75-66  75-61  74-61  74-58  73-58  72-57  71-56  71-61  70-61 

70-68  67-68  67-67  66-67  66-64  64-61  58-61  58-62  54-62  54-63  51-63 

51-62  49-62  49-61  48-61  48-59  47-59  47-56  57-56  57-57  63-57  63-58 

65-58  65-59  66-59  66-63  67-63  67-64  68-64  68-62  69-62  69-58  70-58 

70-54  71-54  71-52  73-52  73-54  74-54  74-55  75-55  75-56  76-56  76-58 


51-62  51-65  47-65  47-66  46-66  46-67  44-67  44-68 

43- 67  43-64  38-64  38-61  37-61  37-59  38-59 

39- 57  39-56  38-56  38-55  37-55  37-54  39-54 

40- 52  40-50  41-50  41-49  42-49  42-48  43-48 

44- 44  44-43  45-43  45-33  46-33  46-30  47-30 

49-46  48-46  48-47  47-47  47-49  46-49  46-56 
47-56  47-59  48-59  48-61  49-61  49-62 


Kazakh  massif 


50-20  50-25  49-25  49-26  48-26  48-27  47-27  47-30 

46-30  46-33  45-33  45-43  44-43  44-44  43-44  43-48 

42-48  42-49  41-49  41-50  40-50  40-52  39-52  39-54 

37-54  37-55  38-55  38-56  39-56  39-57  38-57  38-59 

37-59  37-61  38-61  38-64  43-64  43-67  42-67  42-68 

44-68  44-67  45-67  45-69  44-69  44-70  43-70  43-75 

44-75  44-77  45-77  45-79  46-79  46-81  49-81  49-84 

48-84  48-86  47-86  47-87  46-87  46-90  45-90  45-100 

40-100  40-76  34-76  34-40  41-40  41-20 


53-63 

53-65 

54-65 

54-70 

53-70 

53-72 

52-72 

52-75 

51-75 

51-81 

46-81 

46-79 

45-79 

45-77 

44-77 

44-75 

43-75 

43-70 

44-70 

44-69 

45-69 

45-67 

46-67 

46-66 

47-66 

47-65 

51-65 

51-63 
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No. 


XI 


XII 


XIII 


Region 


North  East  territory 
and  Chukot  Peninsula 


Amur  and  Maritime 
territory 


Kamchatka-Kuril- 
Sakhalin  region 


Polygon  Vertices,  Lat.  (deg.  N)-Long.  (deg.  E) 


77-69 

77-113 

74-113  74-106  73-106  73-105 

72-105  72-101 

71-101 

71-90 

70-90 

70-86 

67-86 

67-87 

66-87 

66-88 

63-88 

63-89 

62-89 

62-90 

60-90 

60-91 

59-91 

59-92 

57-92 

57-89 

56-89 

56-86 

57-86 

57-85 

56-85 

56-83 

VII 

West-Siberian 

platform 

54-83 

54-82 

52-82 

52-81 

51-81 

51-75 

52-75 

52-72 

53-72 

53-70 

54-70 

54-65 

53-65 

53-63 

54-63 

54-62 

58-62 

58-61 

64-61 

64-62 

65-62 

65-64 

66-64 

66-67 

67-67 

67-68 

70-68 

70-61 

71-61 

71-56 

72-56 

72-57 

73-57 

73-58 

74-58 

74-61 

75-61 

75-66 

76-66 

76-69 

59-92 

59-94 

55-94 

55-99 

54-99 

54-101 

53-101 

53-102 

43-102  45-90 

46-90 

46-87 

47-87 

47-86 

48-86 

48-84 

VIII 

Altai  and  Sayan  region 

49-84 

49-81 

52-81 

52-82 

54-82 

54-83 

56-83 

56-85 

57-85 

57-86 

56-86 

56-89 

57-89 

57-92 

52-102 

52-105 

53-105 

53-107  54-107  54-108  56-108 

56-109 

57-109 

57-111 

58-111 

58-113  59-113  59-117 

58-117 

58-121 

IX 

Baikal  rift  zone 

57-121 

57-123 

56-123 

56-125  55-125  55-120 

54-120 

54-117 

53-117 

53-112 

52-112 

52-110  50-110  50-102 

74-106 

74-127 

69-127 

69-125  68-125 

68-124  67-124 

67-125 

65-125 

65-127 

64-127 

64-130 

63-130 

63-136  59-136 

59-134 

58-134 

58-133 

57-133 

57-131 

56-131 

56-128 

55-128 

55-125 

X 

Siberian  platform 

56-123 

57-123 

57-121 

58-121 

58-117 

59-117 

59-113 

58-111 

57-111 

57- 

109  56-109  56-108  54-108  54-107  53-105  52-105  52-102  53-102  53-101 

54-101 

54-99 

55-99 

55-94 

59-94 

59-91 

60-91 

60-90 

62-90 

62- 

89  63-89  63-88  66-88  66-87  67-87 
71-101  72-101  72-105  73-105  73-106 


67-86  70-86  70-90  71-90 


73-127  73-170W  60-170W  60-160  59- 

55-128  59-160  59-140  55-140  55 

57-131  57-133  58-133  58-134  59 

63-130  64-130  64-127  65-127  65 

68-124  68-125  69-125  69-127 


160  59-140  55-140 
128  56-128  56-131 
134  59-136  63-136 
125  67-125  67-124 


55-120  55-140  44-140  44-120 


59-160  60-160  60-164  50-164  50-157  48-157 
48-154  46-154  46-150  43-150  43-140 
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For  the  regions  in  Table  1,  travel-time  tables  for  Pn,  Pg,  Sn  and  Lg  waves  were  updated.  These 
updated  travel-time  tables  substitute  those  that  were  developed  during  the  first  and  second  stages 
of  the  project  performance. 

The  general  approach  for  travel-time  table  development  was  the  same  as  previously  but  the 
amount  of  collected  data  on  travel  times  allowed  using  mainly  data  from  GTO  calibration  events. 

Regional  travel-time  tables  were  developed  for  the  distance  range  from  2  to  20  degrees  for  Pn, 
Sn  and  Lg  waves,  and  for  the  distance  range  from  2  to  10  degrees  for  Pg  waves. 

2.2  CENTRAL-EAST-EUROPEAN  TERRITORY. 

To  develop  travel-time  tables  for  this  territory,  we  used  data  on  arrival  times  imediately 
measured  using  seismic  records  of  the  following  stations  of  the  Geophysical  Survey:  OBN 
(station  of  the  IMS  auxiliary  network),  PUL,  SVE  and  ARU  (station  of  the  IMS  auxiliary 
network),  stations  of  the  Dagestan  network  (BUY,  AKT,  DRN,  DBC,  DLM).  Also,  data  from  the 
following  groups  of  temporary  stations  of  the  Complex  Seismological  Expedition  at  the  territory 
of  East-European  Platform:  Ukrainian  (including  stations  LITI&  and  BOGY&  -  surrogates  of 
the  IMS  primary  station  AKASG);  European  (including  stations  YUR&  _  VISK&  -  surrogates  of 
the  IMS  auxiliary  station  KIRV),  as  well  as  Caucasus,  Ural  and  Karelia.  Finally,  arrival  times 
from  ISC  bulletins  (mainly  Pn  and  Sn  arrivals)  for  the  stations  in  Western  and  Eastern  Europe  as 
well  as  Scandinavian  stations  and  data  from  station  bulletins  of  the  basic  teleseismic  network  of 
the  GS  RAS  were  added  to  the  newly  measured  and  collected  arrival  times. 

Data  on  calibration  events  for  Central-East-European  territory  used  for  travel-time  table 
development  is  presented  in  Table  2. 


Table  2.  Calibration  Events  for  Central-East-European  Territory. 


No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

ss 

deg.  N 

deg.  E 

1. 

Galite,  capacity  A-l 

66/04/22 

Guriev 

2 

58 

0.26 

47.829 

47.935 

2. 

Grifon,  hole  1001 

69/09/02 

Perm 

4 

59 

58.61 

57.220 

55.393 

3. 

Grifon,  hole  1002 

69/09/08 

Perm 

4 

59 

58.70 

57.220 

55.417 

4. 

Takhta-Kugultinskoye 

69/09/26 

Stavropol 

6 

59 

58.14 

45.848 

42.600 

5. 

Mangyshlak,  hole  2-T 

69/12/06 

Mangyshlak 

7 

2 

59.85 

43.867 

54.800 

6. 

Mangyshlak,  hole  6-T 

70/12/23 

Mangyshlak 

7 

0 

59.76 

44.025 

54.933 

7. 

Globe-4 

71/07/02 

Komi 

17 

0 

1.13 

67.283 

63.467 

8. 

Globe-3 

71/07/10 

Komi 

17 

0 

1.38 

64.167 

55.267 

9. 

Globe- 1 

71/09/19 

Ivanovo 

11 

0 

1.08 

57.508 

42.643 

10. 

Globe-2 

71/10/04 

Arkhangelsk 

10 

0 

0.14 

61.358 

48.092 
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No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

ss 

deg.  N 

deg.  E 

11. 

Region-3 

72/08/20 

Uralsk 

3 

0 

0.01 

49.400 

48.142 

12. 

Region- 1 

72/09/21 

Orenburg 

9 

0 

0.31 

52.118 

52.068 

13. 

Region-4 

72/10/03 

Kalmykiya 

9 

0 

0.18 

46.853 

44.938 

14. 

Region-2 

72/11/24 

Orenburg 

9 

0 

0.04 

51.990 

51.867 

15. 

Galite,  capacity  A-3-2 

76/03/29 

Guriev 

7 

0 

0.23 

47.897 

48.133 

16. 

Galite,  capacity  A-5 

77/09/30 

Guriev 

6 

59 

58.43 

47.897 

48.161 

17. 

Vega,  capacity  IT 

80/10/08 

Astrakhan 

6 

0 

0.29 

46.757 

48.275 

18. 

Vega,  capacity  2T 

81/09/26 

Astrakhan 

5 

0 

0.28 

46.790 

48.313 

19. 

Vega,  capacity  4T 

81/09/26 

Astrakhan 

5 

3 

59.94 

46.771 

48.304 

20. 

Vega,  capacity  3T 

82/10/16 

Astrakhan 

6 

0 

0.15 

46.759 

48.247 

21. 

Vega,  capacity  5T 

82/10/16 

Astrakhan 

6 

5 

0.08 

46.752 

48.258 

22. 

Vega,  capacity  6T 

82/10/16 

Astrakhan 

6 

10 

0.10 

46.766 

48.288 

23. 

Vega,  capacity  7T 

82/10/16 

Astrakhan 

6 

15 

0.17 

46.760 

48.300 

24. 

Lira,  hole  1 

83/07/10 

Uralsk 

3 

59 

59.99 

51.363 

53.306 

25. 

Lira,  hole  2 

83/07/10 

Uralsk 

4 

4 

59.94 

51.367 

53.327 

26. 

Lira,  hole  3 

83/07/10 

Uralsk 

4 

9 

59.85 

51.380 

53.340 

27. 

Vega,  capacity  8T 

83/09/24 

Astrakhan 

5 

0 

0.03 

46.783 

48.315 

28. 

Vega,  capacity  9T 

83/09/24 

Astrakhan 

5 

5 

0.03 

46.788 

48.297 

29. 

Vega,  capacity  10T 

83/09/24 

Astrakhan 

5 

10 

0.08 

46.767 

48.310 

30. 

Vega,  capacity  1  IT 

83/09/24 

Astrakhan 

5 

15 

0.14 

46.749 

48.303 

31. 

Vega,  capacity  12T 

83/09/24 

Astrakhan 

5 

19 

59.93 

46.754 

48.289 

32. 

Vega,  capacity  13T 

83/09/24 

Astrakhan 

5 

25 

0.00 

46.766 

48.274 

33. 

Lira,  hole  4 

84/07/21 

Uralsk 

2 

59 

59.81 

51.358 

53.319 

34. 

Lira,  hole  5 

84/07/21 

Uralsk 

3 

4 

59.71 

51.371 

53.337 

35. 

Lira,  hole  6 

84/07/21 

Uralsk 

3 

9 

59.85 

51.391 

53.351 

36. 

Agate 

85/07/18 

Arkhangelsk 

21 

15 

0.29 

65.994 

41.038 

37. 

Rubin- 1 

88/09/06 

Arkhangelsk 

16 

19 

59.94 

61.361 

48.092 
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Parameters  of  linear  regression  equations  for  the  travel-time  tables  developed  are  collected  in 
Table  3.  Figure  2  presents  regional  travel-time  curves  in  the  reduced  scale. 


Table  3.  Parameters  of  Travel-Time  Curves  Developed  for 
Central-East-European  Territory. 

Basic  Equation:  T-R/Vred  =  (A±Oa  )  -  (B  ±  Ob)xR 


Phase 

Range,  km 

vred, 

km/sec 

A 

aA 

B 

Ob 

N 

R 

SD,  sec 

220-1100 

8.0 

7.78 

0.36 

0.0040 

0.0004 

43 

0.83 

0.7 

Pn 

1101-2200 

8.0 

13.24 

0.60 

0.0089 

0.0004 

108 

0.92 

1.1 

Sn 

220-2200 

4.62 

14.86 

1.88 

0.0046 

0.0018 

50 

0.34 
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0.0077 

0.0021 

167 

0.13 

5.0 

» ‘8/33NV.I.Sia-3WLL 


Figure  2.  Travel-Time  Curves  for  Central-East-European  Territory. 


2.3  TIMAN-PECHORA,  SCYTHIAN  AND  TURANIAN  PLATES. 


Despite  the  relatively  small  dimensions  of  these  plates  and  small  amount  of  data  on  arrival  times 
it  was  possible  to  develop  generalized  travel-time  tables  for  these  similar  (from  a  tectonic  point 
of  view)  young  paleozoic  plates. 

To  develop  travel-time  tables  for  these  plates  we  used  data  on  arrival  times  measured  using 
seismic  records  of  the  following  stations  of  the  Geophysical  Survey:  ARU  (station  of  the  IMS 
auxiliary  network),  stations  of  the  Dagestan  network  (BUY,  AKT,  DRN,  DBC,  DLM).  Also, 
data  from  Caucasus  and  Ural  groups  of  temporary  stations  of  the  Complex  Seismological 
Expedition  was  used.  Finally,  arrival  times  from  ISC  bulletins  (mainly  Pn  and  Sn  arrivals)  for  the 
stations  in  Asia  Minor  and  Central  Asia  and  data  from  the  station  bulletins  of  the  basic 
teleseismic  network  of  the  GS  RAS  (including  station  PYA  -  surrogate  of  KBZ  (station  of  the 
IMS  primary  network)  and  KIVO  -  station  of  the  IMS  primary  network,  VAN  -  surrogate  of 
GEYT  (station  of  the  IMS  primary  network),  THE  -  surrogate  of  THR  (station  of  the  IMS 
primary  network)  were  added  to  the  newly  measured  and  collected  arrival  times. 

Data  on  calibration  events  for  Timan-Pechora,  Scythian  and  Turanian  Plates  used  for  travel-time 
table  development  is  presented  in  Table  4. 


Table  4.  Calibration  Events  for  Timan-Pechora,  Scythian  and  Turanian  Plates. 


No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

ss 

deg.  N 

deg.  E 

1. 

Pamuk 

68/05/21 

Kashkardarya 

3 

59 

11.98 

38.918 

65.032 

2. 

T  akhta-Kugultinskoe 

69/09/26 

Stavropol 

6 

59 

58.14 

45.848 

42.600 

3. 

Mangyshlak,  hole  2-T 

69/12/06 

Mangyshlak 

7 

2 

59.85 

43.867 

54.800 

4. 

Mangyshlak,  hole  1-T 

70/12/12 

Mangyshlak 

7 

0 

59.83 

43.85 

54.80 

5. 

Mangyshlak,  hole  6-T 

70/12/23 

Mangyshlak 

7 

0 

59.76 

44.025 

54.933 

6. 

Globe-3 

71/07/10 

Komi 

17 

0 

1.38 

64.167 

55.267 

7. 

Region-4 

72/10/03 

Kalmykiya 

9 

0 

0.18 

46.853 

44.938 

8. 

Meridian-3 

73/08/15 

Chimkent 

2 

0 

0.02 

42.775 

67.408 

9. 

Meridian-2 

73/09/19 

Chimkent 

3 

0 

0.18 

45.758 

67.825 

10. 

Vega,  capacity  IT 

80/10/08 

Astrakhan 

6 

0 

0.29 

46.757 

48.275 

11. 

Pyrite 

81/05/25 

Nenetskiy 

5 

0 

0.32 

68.20 

53.50 

12. 

Vega,  capacity  2T 

81/09/26 

Astrakhan 

5 

0 

0.28 

46.790 

48.313 

13. 

Vega,  capacity  4T 

81/09/26 

Astrakhan 

5 

3 

59.94 

46.771 

48.304 

14. 

Vega,  capacity  3T 

82/10/16 

Astrakhan 

6 

0 

0.15 

46.759 

48.247 

15. 

Vega,  capacity  5T 

82/10/16 

Astrakhan 

6 

5 

0.08 

46.752 

48.258 
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No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

ss 

deg.  N 

deg.  E 

16. 

Vega,  capacity  6T 

82/10/16 

Astrakhan 

6 

10 

0.10 

46.766 

48.288 

17. 

Vega,  capacity  7T 

82/10/16 

Astrakhan 

6 

15 

0.17 

46.760 

48.300 

18. 

Vega,  capacity  8T 

83/09/24 

Astrakhan 

5 

0 

0.03 

46.783 

48.315 

19. 

Vega,  capacity  9T 

83/09/24 

Astrakhan 

5 

5 

0.03 

46.788 

48.297 

20. 

Vega,  capacity  10T 

83/09/24 

Astrakhan 

5 

10 

0.08 

46.767 

48.310 

21. 

Vega,  capacity  1  IT 

83/09/24 

Astrakhan 

5 

15 

0.14 

46.749 

48.303 

22. 

Vega,  capacity  12T 

83/09/24 

Astrakhan 

5 

19 

59.93 

46.754 

48.289 

23. 

Vega,  capacity  13T 

83/09/24 

Astrakhan 

5 

25 

0.00 

46.766 

48.274 

24. 

Lira,  hole  4 

84/07/21 

Uralsk 

2 

59 

59.81 

51.358 

53.319 

25. 

Lira,  hole  5 

84/07/21 

Uralsk 

3 

4 

59.71 

51.371 

53.337 

26. 

Lira,  hole  6 

84/07/21 

Uralsk 

3 

9 

59.85 

51.391 

53.351 

27. 

Quartz-2 

84/08/1 1 

Komi 

19 

0 

0.20 

65.05 

55.10 

28. 

Vega,  capacity  14T 

84/10/27 

Astrakhan 

6 

0 

0.10 

46.90 

48.15 

29. 

Vega,  capacity  15T 

84/10/27 

Astrakhan 

6 

5 

0.00 

46.95 

48.10 

30. 

Agate 

85/07/18 

Arkhangelsk 

21 

15 

0.29 

65.994 

41.038 

31. 

Batholith-2 

87/10/03 

Aktyubinsk 

15 

15 

0.03 

47.60 

56.20 

32. 

Rubin- 1 

88/09/06 

Arkhangelsk 

16 

19 

59.94 

61.361 

48.092 

Parameters  of  linear  regression  equations  for  the  travel-time  tables  developed  are  collected  in 
Table  5.  Figure  3  presents  regional  travel-time  curves  in  the  reduced  scale. 


Table  5.  Parameters  of  Travel-Time  Curves  Developed  for  Paleozoic  Plates. 
Basic  Equation:  T-R/Vred  =  (A±<ja  )  -  (B  ±  (7b) xR 


Phase 

Range,  km 

Vred, 

km/sec 

A 

(Ja 

B 

N 

R 

SD, 

sec 

Pn 

200-2000 

8.0 

8.26 

0.69 

0.0042 

0.001 1 

29 

0.58 

0.9 

Sn 

350-1400 

4.62 

16.08 

1.47 

0.0031 

0.0020 

20 

0.35 

2.0 

Pg 

350-1000 

6.0 

-1.16 

2.31 

0.0044 

0.0034 

17 

0.31 

2.6 

Lg 

350-1500 

3.5 

3.20 

2.23 

0.0085 

0.0030 

23 

0.52 

3.4 

12 


Figure  3.  Travel-Time  Curves  for  Timan-Pechora,  Scythian  and  Turanian  Plates. 


2.4  URAL  FOLDED  REGION. 


To  develop  travel-time  tables  for  this  region  we  used  data  on  arrival  times  of  the  following 
stations  of  the  Geophysical  Survey:  SVE  and  ARU  (station  of  the  IMS  auxiliary  network)  as  well 
as  data  from  nine  temporary  stations  of  the  Ural  group  and  few  temporary  stations  of  Aktyubinsk 
group  of  the  Complex  Seismological  Expedition.  Almost  all  data  on  arrival  times  was  measured 
using  available  seismic  records. 

Data  on  calibration  events  for  the  Ural  folded  region  used  for  travel-time  table  development  is 
presented  in  Table  6. 


Table  6.  Calibration  Events  for  Ural  Folded  Region. 


No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

SS 

deg.  N 

deg.  E 

1. 

Grifon,  hole  1001 

69/09/02 

Perm 

4 

59 

58.61 

57.220 

55.393 

2. 

Grifon,  hole  1 002 

69/09/08 

Perm 

4 

59 

58.70 

57.220 

55.417 

3. 

Mangyshlak,  hole  2-T 

69/12/06 

Mangyshlak 

7 

2 

59.85 

43.867 

54.800 

4. 

Mangyshlak,  hole  1-T 

70/12/12 

Mangyshlak 

7 

0 

59.83 

43.85 

54.80 

5. 

Mangyshlak,  hole  6-T 

70/12/23 

Mangyshlak 

7 

0 

59.76 

44.025 

54.933 

6. 

Globe-4 

71/07/02 

Komi 

17 

0 

1.13 

67.283 

63.467 

7. 

Globe-3 

71/07/10 

Komi 

17 

0 

1.38 

64.167 

55.267 

8. 

Region-5 

72/11/24 

Kustanay 

10 

0 

0.23 

51.842 

64.210 

9. 

Horizont-1 

74/08/29 

Komi 

15 

0 

0.39 

67.085 

62.625 

10. 

Kraton- 1 

78/10/17 

Khanty- 

Mansiysk 

14 

0 

0.16 

63.185 

63.432 

11. 

Quartz-2 

84/08/1 1 

Komi 

19 

0 

0.20 

65.05 

55.10 

12. 

Batholith-2 

87/10/03 

Aktyubinsk 

15 

15 

0.03 

47.60 

56.20 
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Parameters  of  linear  regression  equations  for  the  travel-time  tables  developed  are  collected  in 
Table  7.  Figure  4  presents  regional  travel-time  curves  in  the  reduced  scale. 

Table  7.  Parameters  of  the  Travel-Time  Curves  Developed  for  Ural  Folded  Region. 


Basic  Equation:  T-R/Vred  -  (A+Oa  )  -  (B  ±  Ob)xR 


Phase 

Range,  km 

Vred, 

km/sec 

A 

<?A 

B 

aB 

N 

R 

SD,  sec 

Pn 

300-2000 

8.0 

8.89 

0.36 

0.0047 

0.0003 

33 

0.95 

0.7 

Sn 

300-2000 

4.62 

12.54 

1.90 

-0.0006 

0.0015 

30 

0.08 

3.2 

pg 

300-1200 

6.0 

1.13 

2.80 

0.0074 

0.0030 

14 

0.57 

2.8 

Lg 

300-2000 
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0.0025 
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Figure  4.  Travel  -Time  Curves  for  Ural  Folded  Region. 


2.5  CENOZOIC  FOLDED  REGIONS. 


The  Cenozoic  folded  regions  include  Carpathian,  Crimea,  Caucasus,  Kopet-Dagh  and  Tien-Shan 
mountain  systems. 

To  develop  travel-time  tables  for  these  regions  we  used  data  on  arrival  times  from  temporary 
stations  of  the  Complex  Seismological  Expedition  (located  within  southern  parts  of  the  former 
USSR),  data  from  the  station  bulletins  of  the  basic  teleseismic  network  of  the  GS  RAS,  data  from 
stations  of  the  Dagestan  regional  network  (requested  by  the  GS  RAS)  as  well  as  data  on  arrival 
times  from  ISC  bulletins. 

It  was  possible  to  measure  arrival  times  for  stations  of  the  CSE  located  in  Caucasus, 
Transcaucasia,  Northern  Tien-Shan  and  Central  Asia  regions  (including  station  OS&  -  surrogate 
of  AAK  (station  of  the  IMS  auxiliary  network)  as  well  as  for  the  stations  of  the  Dagestan 
regional  network  (AKT,  BUY,  DRN,  DBC  and  DLM,  operated  since  beginning  of  70s).  These 
measurements  were  supplemented  by  data  on  P  and  S  wave  arrival  times  from  station  bulletins  of 
the  basic  teleseismic  network  of  the  GS  RAS  and  data  from  ISC  bulletins  (mainly,  Pn  and  Sn 
arrivals)  from  stations  in  the  south-eastern  part  of  Eurasia  (including  station  PYA  -  surrogate  of 
KBZ  (station  of  the  IMS  primary  network)  and  K.IVO  -  station  of  the  IMS  primary  network, 
VAN  -  surrogate  of  GEYT  (station  of  the  IMS  primary  network),  THE  -  surrogate  of  THR 
(station  of  the  IMS  primary  network). 

Data  on  calibration  events  for  Cenozoic  folded  regions  used  for  travel-time  table  development  is 
presented  in  Table  8. 


Table  8.  Calibration  Events  for  Cenozoic  Folded  Regions. 


No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

SS 

Deg.  N 

deg.  E 

1. 

Urta-Bulak 

66/09/30 

Bukhara 

5 

59 

51.0 

38.968 

64.517 

2. 

Pamuk 

68/05/21 

Kashkardarya 

3 

59 

11.98 

38.918 

65.032 

3. 

Takhta-Kugultinskoe 

69/09/26 

Stavropol 

6 

59 

58.14 

45.848 

42.600 

4. 

Mangyshlak,  hole  2-T 

69/12/06 

Mangyshlak 

7 

2 

59.85 

43.867 

54.800 

5. 

Mangyshlak,  hole  1-T 

70/12/12 

Mangyshlak 

7 

0 

59.83 

43.85 

54.80 

6. 

Mangyshlak,  hole  6-T 

70/12/23 

Mangyshlak 

7 

0 

59.76 

44.025 

54.933 

7. 

Crater 

72/04/1 1 

Mary 

6 

0 

1.92 

37.35 

62.05 

8. 

Region-4 

72/10/03 

Kalmykiya 

9 

0 

0.18 

46.853 

44.938 

9. 

Meridian-3 

73/08/15 

Chimkent 

2 

0 

0.02 

42.775 

67.408 

10. 

Meridian-2 

73/09/19 

Chimkent 

3 

0 

0.18 

45.758 

67.825 
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Date 

Origin  Time 

Lat. 

Lon. 

No. 

Name 

yy/mm/dd 

Region 

hh 

mm 

ss 

Deg.  N 

deg.  E 

11. 

Galite,  capacity  A-5 

77/09/30 

Guriev 

6 

59 

58.43 

47.897 

48.161 

12. 

Galite,  capacity  A-7 

78/10/17 

Guriev 

4 

59 

59.06 

47.850 

48.120 

13. 

Vega,  capacity  IT 

80/10/08 

Astrakhan 

6 

0 

0.29 

46.757 

48.275 

14. 

Vega,  capacity  2T 

81/09/26 

Astrakhan 

5 

0 

0.28 

46.790 

48.313 

15. 

Vega,  capacity  4T 

81/09/26 

Astrakhan 

5 

3 

59.94 

46.771 

48.304 

16. 

Vega,  capacity  3T 

82/10/16 

Astrakhan 

6 

0 

0.15 

46.759 

48.247 

17. 

Vega,  capacity  5T 

82/10/16 

Astrakhan 

6 

5 

0.08 

46.752 

48.258 

18. 

Vega,  capacity  6T 

82/10/16 

Astrakhan 

6 

10 

0.10 

46.766 

48.288 

19. 

Vega,  capacity  7T 

82/10/16 

Astrakhan 

6 

15 

0.17 

46.760 

48.300 

20. 

Vega,  capacity  8T 

83/09/24 

Astrakhan 

5 

0 

0.03 

46.783 

48.315 

21. 

Vega,  capacity  9T 

83/09/24 

Astrakhan 

5 

5 

0.03 

46.788 

48.297 

22. 

Vega,  capacity  10T 

83/09/24 

Astrakhan 

5 

10 

0.08 

46.767 

48.310 

23. 

Vega,  capacity  1  IT 

83/09/24 

Astrakhan 

5 

15 

0.14 

46.749 

48.303 

24. 

Vega,  capacity  12T 

83/09/24 

Astrakhan 

5 

19 

59.93 

46.754 

48.289 

25. 

Vega,  capacity  13T 

83/09/24 

Astrakhan 

5 

25 

0.00 

46.766 

48.274 

26. 

64/11/16 

STS,  Degelen 

6 

0 

0.2 

49.8087 

78.1334 

27. 

65/11/21 

STS,  Degelen 

4 

58 

0.0 

49.8192 

78.0636 

28. 

66/03/20 

STS,  Degelen 

5 

50 

0.3 

49.7616 

78.0636 

29. 

66/06/29 

STS,  Degelen 

6 

58 

0.5 

49.7616 

78.0636 

30. 

66/10/19 

STS,  Degelen 

3 

57 

59.9 

49.7471 

78.0205 

31. 

67/02/26 

STS,  Degelen 

3 

57 

59.8 

49.7457 

78.0823 

32. 

67/10/17 

STS,  Degelen 

5 

4 

0.2 

49.7809 

78.0038 

33. 

68/09/29 

STS,  Degelen 

3 

43 

0.0 

49.8120 

78.1219 

34. 

69/03/07 

STS,  Degelen 

8 

26 

59.8 

49.8215 

78.0627 

35. 

70/01/29 

STS,  Degelen 

7 

3 

0.0 

49.7956 

78.1239 

36. 

70/06/28 

STS,  Degelen 

1 

58 

0.0 

49.8015 

78.1068 

37. 

71/04/25 

STS,  Degelen 

3 

32 

59.9 

49.7685 

78.0339 

38. 

71/12/30 

STS,  Degelen 

6 

21 

0.2 

49.7600 

78.0371 

39. 

72/06/07 

STS,  Degelen 

1 

28 

0.0 

49.8268 

78.1155 
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No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

ss 

Deg.  N 

deg.  E 

40. 

72/12/10 

STS,  Degelen 

4 

27 

0.0 

49.8194 

78.0582 

41. 

68/06/19 

STS,  Balapan 

5 

5 

59.8 

49.9803 

78.9855 

42. 

69/11/30 

STS,  Balapan 

3 

32 

59.7 

49.9243 

78.9558 

43. 

71/06/30 

STS,  Balapan 

3 

56 

59.8 

49.9460 

78.9805 

44. 

72/02/10 

STS,  Balapan 

5 

3 

0.0 

50.0243 

78.8781 

45. 

72/1 1/02 

STS,  Balapan 

1 

27 

0.2 

49.9270 

78.8173 

46. 

72/12/10 

STS,  Balapan 

4 

27 

10.0 

50.0270 

78.9956 

Parameters  of  linear  regression  equations  for  the  travel-time  tables  developed  are  collected  in 
Table  9.  Figure  5  presents  regional  travel-time  curves  in  the  reduced  scale. 

Table  9.  Parameters  of  Travel-Time  Curves  Developed  for  Cenozoic  Folded  Regions. 


Basic  Equation:  T-R/Vred  —  (A±Oa  )  -  (B  ±  (Jb)xR 


Phase 

Range,  km 

Vred, 

km/sec 

A 

aA 

B 

Ob 

N 

R 

SD, 

sec 

Pn 

200-990 

8.0 

8.20 

0.41 

0.0018 

0.0006 

91 

0.32 

1.2 

991-2000 

8.0 

10.88 

0.88 

0.0048 

0.0006 

51 

0.75 

1.1 

Sn 

200-2000 

4.62 

14.19 

0.82 

0.0001 

0.0009 

51 

0.01 

2.1 

Pg 

200-1100 

6.0 

0.77 

1.04 

0.0039 

0.0014 

29 

0.49 

1.4 

Lg 

220-2200 

3.5 

2.86 

2.42 

0.0077 

0.0021 

167 

0.13 

5.0 

19 


1 

-c 
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Figure  5.  Travel-Time  Curves  for  Cenozoic  Folded  Regions. 


2.6  KAZAKH  MASSIF. 


To  develop  travel-time  tables  for  this  region  we  used  data  on  arrival  times  from  temporary 
stations  of  the  Complex  Seismological  Expedition  (located  within  the  Kazakh  massif)  as  well  as 
data  from  station  bulletins  of  the  basic  teleseismic  network  of  the  GS  RAS. 

It  was  possible  to  measure  arrival  times  for  stations  of  the  CSE  located  in  Northern  and  Eastern 
Kazakhstan  (including  stations  in  Caucasus,  Transcaucasia,  Northern  Tien-Shan  and  Central 
Asia  regions,  such  as  BRV&,  BRV,  CHKA&,  ZERE&,  VOST&  -  surrogates  of  BRVK  (station 
of  the  IMS  auxiliary  network);  NOVT&  -  surrogate  of  AKTO  (station  of  the  IMS  auxiliary 
network);  SKAL&,  UKGK&  -  surrogate  of  MAK  (station  of  the  IMS  primary  network)  as  well 
as  some  stations  in  Northern  Tien-Shan,  Central  Asia  and  Altai  regions. 

These  measurements  were  supplemented  by  data  on  P  and  S  wave  arrival  times  from  station 
bulletins  of  the  basic  teleseismic  network  of  the  GS  RAS  (including  SEM  -  surrogate  of  KURK 
(station  of  the  IMS  auxiliary  network)). 

Data  on  calibration  events  for  the  Kazakh  massif  used  for  travel-time  table  development  is 
presented  in  Table  10. 


21 


Table  10.  Calibration  Events  for  Kazakh  Massif. 


No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

ss 

Deg.  N 

deg.  E 

1. 

Chagan,  hole  1004 

65/01/15 

STS,  Balapan 

6 

0 

0.79 

49.935 

79.0094 

4. 

Region-5 

72/11/24 

Kustanay 

10 

0 

0.23 

51.842 

64.210 

5. 

Meridian-3 

73/08/15 

Chimkent 

2 

0 

0.02 

42.775 

67.408 

6. 

Meridian- 1 

73/08/28 

Tselinograd 

3 

0 

0.04 

50.527 

68.323 

7. 

Meridian-2 

73/09/19 

Chimkent 

3 

0 

0.18 

45.758 

67.825 

8. 

Batholith-2 

87/10/03 

Aktyubinsk 

15 

15 

0.03 

47.60 

56.20 

9. 

64/11/16 

STS,  Degelen 

6 

0 

0.2 

49.8087 

78.1334 

10. 

65/11/21 

STS,  Degelen 

4 

58 

0.0 

49.8192 

78.0636 

11. 

66/03/20 

STS,  Degelen 

5 

50 

0.3 

49.7616 

78.0636 

12. 

66/06/29 

STS,  Degelen 

6 

58 

0.5 

49.7616 

78.0636 

13. 

66/10/19 

STS,  Degelen 

3 

57 

59.9 

49.7471 

78.0205 

14. 

67/02/26 

STS,  Degelen 

3 

57 

59.8 

49.7457 

78.0823 

15. 

67/10/17 

STS,  Degelen 

5 

4 

0.2 

49.7809 

78.0038 

16. 

68/09/29 

STS,  Degelen 

3 

43 

0.0 

49.8120 

78.1219 

17. 

69/03/07 

STS,  Degelen 

8 

26 

59.8 

49.8215 

78.0627 

18. 

70/01/29 

STS,  Degelen 

7 

3 

0.0 

49.7956 

78.1239 

19. 

70/06/28 

STS,  Degelen 

1 

58 

0.0 

49.8015 

78.1068 

20. 

71/04/25 

STS,  Degelen 

3 

32 

59.9 

49.7685 

78.0339 

21. 

71/12/30 

STS,  Degelen 

6 

21 

0.2 

49.7600 

78.0371 

22. 

72/06/07 

STS,  Degelen 

1 

28 

0.0 

49.8268 

78.1155 

23. 

72/12/10 

STS,  Degelen 

4 

27 

0.0 

49.8194 

78.0582 

24. 

68/06/19 

STS,  Balapan 

5 

5 

59.8 

49.9803 

78.9855 

25. 

69/11/30 

STS,  Balapan 

3 

32 

59.7 

49.9243 

78.9558 

26. 

71/06/30 

STS,  Balapan 

3 

56 

59.8 

49.9460 

78.9805 

27. 

72/02/10 

STS,  Balapan 

5 

3 

0.0 

50.0243 

78.8781 

28. 

72/1 1/02 

STS,  Balapan 

1 

27 

0.2 

49.9270 

78.8173 

29. 

72/12/10 

STS,  Balapan 

4 

27 

10.0 

50.0270 

78.9956 

22 


Parameters  of  linear  regression  equations  for  the  travel-time  tables  developed  are  collected  in 
Table  11.  Figure  6  presents  regional  travel-time  curves  in  the  reduced  scale. 


Table  11.  Parameters  of  the  Travel-Time  Curves  Developed  for  Kazakh  Massif. 
Basic  Equation:  T-R/Vred  =  (A±Oa  )  -  (B  ±  Ob)xR 


Phase 

Range,  km 

Vred,  km/sec 

A 

Ga 

B 

aB 

N 

R 

SD, 

sec 

Pn 

200-1800 

8.0 

9.42 

0.22 

0.0050 

0.0002 

64 

0.94 

0.7 

Sn 

200-1800 

4.62 

15.10 

0.82 

0.0029 

0.0008 

51 

0.47 

2.3 

pg 

300-1200 

6.0 

1.13 

2.80 

0.0074 

0.0030 

14 

0.57 

2.8 

Lg 

300-2000 

3.5 

-2.80 

3.16 

0.0026 

0.0025 

20 

0.24 

4.8 

23 
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Figure  6.  Travel-Time  Curves  for  Kazakh  Massif. 


2.7  WEST-SIBERIAN  PLATFORM. 


There  were  almost  no  seismic  stations  within  the  low  seismicity  West-Siberian  platform.  To 
develop  travel-time  tables  for  this  platform  we  used  data  from  basic  and  temporary  stations 
located  at  folded  edges  of  this  platform.  PNEs  conducted  within  the  West-Siberian  platform  were 
used  as  calibration  events.  Recording  stations  included  stations  of  the  GS  RAS:  NRI  (station  of 
the  IMS  primary  network),  SVE  and  ARU  (station  of  the  IMS  auxiliary  network),  NVS  and 
ELT  -  surrogates  of  ZAL  (station  of  the  IMS  primary  network);  temporary  stations  of  the  CSE 
located  at  Northern  Caucasus,  Altai  and  Sayan  regions  (including  surrogates  of  BRVK,  AKTO 
and  KURK  (stations  of  the  IMS  auxiliary  network). 

Data  on  calibration  events  for  Kazakh  massif  used  for  table  development  is  presented  in  Table 

12. 


Table  12.  Calibration  Events  for  West-Siberian  Platform. 


No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

ss 

deg.  N 

deg.  E 

1. 

Chagan,  hole  1 004 

65/01/15 

STS,  Balapan 

6 

0 

0.79 

49.935 

79.0094 

2. 

Globe-4 

71/07/02 

Komi 

17 

0 

1.13 

67.283 

63.467 

3. 

Region-5 

72/11/24 

Kustanay 

10 

0 

0.23 

51.842 

64.210 

4. 

Meridian- 1 

73/08/28 

Tselinograd 

3 

0 

0.04 

50.527 

68.323 

5. 

Meridian-2 

73/09/19 

Chimkent 

3 

0 

0.18 

45.758 

67.825 

6. 

Horizont-2 

74/08/14 

Yamalo- 

Nenetsky 

15 

0 

0.19 

68.903 

75.823 

7. 

Horizont-1 

74/08/29 

Komi 

15 

0 

0.39 

67.085 

62.625 

8. 

Kraton-2 

78/09/21 

Krasnoyarsk 

15 

0 

0.19 

66.598 

86.210 

9. 

Kraton- 1 

78/10/17 

Khanty- 

Mansiysk 

14 

0 

0.16 

63.185 

63.432 

10. 

Kimberlite- 1 

79/10/04 

Khanty- 

Mansiysk 

16 

0 

0.03 

60.675 

71.455 

11. 

Quartz-3 

84/08/25 

Khanty- 

Mansiysk 

19 

0 

0.33 

61.90 

72.10 

12. 

Quartz-4 

84/09/17 

Kemerovo 

21 

0 

0.03 

55.834 

87.526 

13. 

Rubin-2 

88/08/22 

Yamalo- 

Nenetsky 

16 

20 

0.07 

66.280 

78.491 

14. 

64/11/16 

STS,  Degelen 

6 

0 

0.2 

49.8087 

78.1334 

15. 

65/11/21 

STS,  Degelen 

4 

58 

0.0 

49.8192 

78.0636 

16. 

66/03/20 

STS,  Degelen 

5 

50 

0.3 

49.7616 

78.0636 

17. 

66/06/29 

STS,  Degelen 

6 

58 

0.5 

49.7616 

78.0636 
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No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

ss 

deg.  N 

deg.  E 

18. 

66/10/19 

STS,  Degelen 

3 

57 

59.9 

49.7471 

78.0205 

19. 

67/02/26 

STS,  Degelen 

3 

57 

59.8 

49.7457 

78.0823 

20. 

67/10/17 

STS,  Degelen 

5 

4 

0.2 

49.7809 

78.0038 

21. 

68/09/29 

STS,  Degelen 

3 

43 

0.0 

49.8120 

78.1219 

22. 

69/03/07 

STS,  Degelen 

8 

26 

59.8 

49.8215 

78.0627 

23. 

70/01/29 

STS,  Degelen 

7 

3 

0.0 

49.7956 

78.1239 

24. 

70/06/28 

STS,  Degelen 

1 

58 

0.0 

49.8015 

78.1068 

25. 

71/04/25 

STS,  Degelen 

3 

32 

59.9 

49.7685 

78.0339 

26. 

71/12/30 

STS,  Degelen 

6 

21 

0.2 

49.7600 

78.0371 

27. 

72/06/07 

STS,  Degelen 

1 

28 

0.0 

49.8268 

78.1155 

28. 

72/12/10 

STS,  Degelen 

4 

27 

0.0 

49.8194 

78.0582 

29. 

68/06/19 

STS,  Balapan 

5 

5 

59.8 

49.9803 

78.9855 

30. 

69/11/30 

STS,  Balapan 

3 

32 

59.7 

49.9243 

78.9558 

31. 

71/06/30 

STS,  Balapan 

3 

56 

59.8 

49.9460 

78.9805 

32. 

72/02/10 

STS,  Balapan 

5 

3 

0.0 

50.0243 

78.8781 

33. 

72/11/02 

STS,  Balapan 

1 

27 

0.2 

49.9270 

78.8173 

34. 

72/12/10 

STS,  Balapan 

4 

27 

10.0 

50.0270 

78.9956 

Parameters  of  linear  regression  equations  for  the  travel-time  tables  developed  are  collected  in 
Table  13.  Figure  7  presents  regional  travel-time  curves  in  the  reduced  scale. 


Table  13.  Parameters  of  the  Travel-Time  Curves  Developed  for  West-Siberian  Platform. 
Basic  Equation:  T-R/Vred  =  (A±Oa  )  -  (B  ±  Ob)xR 


Phase 

Range,  km 

Vred* 

km/sec 

A 

aA 

B 

aB 

N 

R 

SD, 

sec 

Pn 

220-2200 

8.0 

8.22 

0.22 

0.0061 

0.0002 

70 

0.90 

1.3 

Sn 

220-2200 

4.62 

12.82 

1.47 

0.0021 

0.0010 

56 

0.28 

3.5 

pg 

250-1200 

6.0 

1.26 

2.17 

0.0083 

0.0022 

22 

0.64 

2.4 

Lg 

220-2200 

3.5 

-2.96 

2.77 

0.0038 

0.0018 

44 

0.30 

6.3 

26 


Figure  7.  Travel-Time  Curves  for  West-Siberian  Platform. 


2.8  ALTAI  AND  SAYAN  REGION. 


To  develop  travel-time  tables  for  this  region  we  used  data  on  arrival  times  from  seismic  stations 
of  the  Experimental  Seismological  Expedition  of  the  Institute  of  Geology  and  Geophysics  of  the 
Siberian  Branch  of  the  RAS  (with  Data  Collection  Center  in  the  city  of  Novosibirsk).  These 
stations  included,  among  others,  stations  NVS  and  ELT  -  surrogates  of  ZAL  (station  of  the  IMS 
primary  network),  stations  IRK  and  MOY  of  the  Baikal  Experimental  Seismological  Expedition 
(with  Data  Collection  Center  in  the  city  of  Irkutsk)  -  surrogates  of  TLY  (station  of  the  IMS 
auxiliary  network)  as  well  as  CSE’s  temporary  seismic  stations  of  the  Altai-Sayan  and  Irkutsk 
groups. 

Data  on  calibration  events  for  Altai  and  Sayan  region  used  for  table  development  is  presented  in 
Table  14. 
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Table  14.  Calibration  Events  for  Altai  and  Sayan  Region. 


No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

ss 

deg.  N 

deg.  E 

1. 

Meteorite-5 

77/08/10 

Buryatiya 

22 

0 

0.10 

50.955 

110.983 

2. 

Meteorite-4 

77/09/10 

Irkutsk 

16 

0 

0.18 

57.251 

106.551 

3. 

Batholith-1 

80/11/01 

Evenkiya 

13 

0 

0.42 

60.80 

97.55 

4. 

Rift-3 

82/07/30 

Buryatiya 

21 

0 

0.00 

53.80 

104.15 

5. 

Quartz-4 

84/09/17 

Kemerovo 

21 

0 

0.03 

55.834 

87.526 

6. 

64/11/16 

STS,  Degelen 

6 

0 

0.2 

49.8087 

78.1334 

7. 

65/11/21 

STS,  Degelen 

4 

58 

0.0 

49.8192 

78.0636 

8. 

66/03/20 

STS,  Degelen 

5 

50 

0.3 

49.7616 

78.0636 

9. 

66/06/29 

STS,  Degelen 

6 

58 

0.5 

49.7616 

78.0636 

10. 

66/10/19 

STS,  Degelen 

3 

57 

59.9 

49.7471 

78.0205 

11. 

67/02/26 

STS,  Degelen 

3 

57 

59.8 

49.7457 

78.0823 

12. 

67/10/17 

STS,  Degelen 

5 

4 

0.2 

49.7809 

78.0038 

13. 

68/09/29 

STS,  Degelen 

3 

43 

0.0 

49.8120 

78.1219 

14. 

69/03/07 

STS,  Degelen 

8 

26 

59.8 

49.8215 

78.0627 

15. 

70/01/29 

STS,  Degelen 

7 

3 

0.0 

49.7956 

78.1239 

16. 

70/06/28 

STS,  Degelen 

1 

58 

0.0 

49.8015 

78.1068 

17. 

71/04/25 

STS,  Degelen 

3 

32 

59.9 

49.7685 

78.0339 

18. 

71/12/30 

STS,  Degelen 

6 

21 

0.2 

49.7600 

78.0371 

19. 

72/06/07 

STS,  Degelen 

1 

28 

0.0 

49.8268 

78.1155 

20. 

72/12/10 

STS,  Degelen 

4 

27 

0.0 

49.8194 

78.0582 

21. 

68/06/19 

STS,  Balapan 

5 

5 

59.8 

49.9803 

78.9855 

22. 

69/11/30 

STS,  Balapan 

3 

32 

59.7 

49.9243 

78.9558 

23. 

71/06/30 

STS,  Balapan 

3 

56 

59.8 

49.9460 

78.9805 

24. 

72/02/10 

STS,  Balapan 

5 

3 

0.0 

50.0243 

78.8781 

25. 

72/11/02 

STS,  Balapan 

1 

27 

0.2 

49.9270 

78.8173 

26. 

72/12/10 

STS,  Balapan 

4 

27 

10.0 

50.0270 

78.9956 

Parameters  of  linear  regression  equations  for  the  travel-time  tables  developed  are  collected  in 
Table  15.  Figure  8  presents  regional  travel-time  curves  in  the  reduced  scale. 
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Table  15.  Parameters  of  Travel-Time  Curves  Developed  for  Altai  and  Sayan  Region. 
Basic  Equation:  T-R/Vred  =  (A+O. 'a  )  -  (B  ±  Or)xR 


Phase 

Range,  km 

^red? 

km/sec 

A 

oA 

B 

aB 

N 

R 

SD, 

sec 

Pn 

200-2200 

8.0 

8.71 

0.24 

0.0021 

0.0002 

113 

0.66 

1.0 

Sn 

220-2200 

4.62 

14.85 

0.72 

-0.0017 

0.0006 

47 

0.35 

2.0 

pg 

200-1200 

6.0 

0.54 

1.03 

0.0038 

0.0012 

36 

0.47 

1.7 

Lg 

200-2200 

3.5 

-2.52 

1.12 

0.0011 

0.0009 

57 

0.16 

3.4 

30 


Figure  8.  Travel-Time  Curves  for  Altai  and  Sayan  Region. 


2.9  BAIKAL  RIFT  ZONE. 


To  develop  travel-time  tables  for  this  region  we  used  data  on  arrival  times  from  seismic  stations 
of  the  Baikal  Experimental  Seismological  Expedition,  including  station  BOD  -  surrogate  of  PDY 
(station  of  the  IMS  primary  network),  IRK  and  MOY  -  surrogates  of  TLY  (station  of  the  IMS 
auxiliary  network)  as  well  as  CSE’s  temporary  seismic  stations  of  the  Altai-Sayan  and  Irkutsk 
groups. 

Data  on  calibration  events  for  Baikal  rift  zone  used  for  table  development  is  presented  in  Table 
16. 


Table  16.  Calibration  Events  for  Baikal  Rift  Zone. 


No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

SS 

deg.  N 

deg.  E 

1. 

Meteorite-5 

77/08/10 

Buryatiya 

22 

0 

0.10 

50.955 

110.983 

2. 

Meteorite-4 

77/09/10 

Irkutsk 

16 

0 

0.18 

57.251 

106.551 

3. 

Batholith-1 

80/11/01 

Evenkiya 

13 

0 

0.42 

60.80 

97.55 

4. 

Rift-3 

82/07/30 

Buryatiya 

21 

0 

0.00 

53.80 

104.15 

Parameters  of  linear  regression  equations  for  the  travel-time  tables  developed  are  collected  in 
Table  17.  Figure  9  presents  regional  travel-time  curves  in  the  reduced  scale. 

Table  17.  Parameters  of  the  Travel-Time  Curves  Developed  for  Baikal  Rift  Zone. 


Basic  Equation:  T-R/Vrej  =  (A±oa  )  -  (B  ±  <Jr)xR 


Phase 

Range,  km 

V  red, 
km/sec 

A 

B 

aB 

N 

R 

SD,  sec 

Pn 

200-2000 

8.0 

7.01 

0.27 

0.0011 

0.0003 

44 

0.56 

0.9 

Sn 

200-2000 

4.62 

12.26 

0.90 

-0.0032 

0.0009 

33 

0.54 

2.7 

pg 

200-1200 

6.0 

-0.88 

0.77 

0.0030 

0.0010 

28 

0.50 

1.5 

Lg 

200-2200 

3.5 

-1.18 

0.79 

0.0016 

0.0006 

41 

0.34 

2.6 

32 


Figure  9.  Travel-Time  Curves  for  Baikal  Rift  Zone. 


2.10  SIBERIAN  PLATFORM. 


To  develop  travel-time  tables  for  this  region  we  used  data  on  arrival  times  from  the  seismic 
stations  of  the  GS  RAS:  NRI  (station  of  the  IMS  primary  network),  TIK  and  YAK  (stations  of 
the  IMS  auxiliary  network),  NVS  and  ELT  (surrogates  of  ZAL  (station  of  the  IMS  primary 
network)),  BOD  (surrogate  of  PDY  (station  of  the  IMS  auxiliary  network)  as  well  as  from 
stations  of  Baikal,  Yakutsk  and  Yuzhno-Sakhalinsk  regional  networks  and  CSE’s  temporary 
stations. 

Data  on  calibration  events  for  the  Siberian  platform  used  for  table  development  is  presented  in 
Table  18. 


Table  18.  Calibration  Events  for  Siberian  Platform. 


No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

ss 

deg.  N 

deg.  E 

1. 

Horizont-4 

75/08/12 

Yakutiya 

15 

0 

0.60 

70.763 

126.953 

2. 

Horizont-3 

75/09/29 

Taimyr 

11 

0 

0.43 

69.578 

90.337 

3. 

Oka,  hole  42 

76/11/05 

Yakutiya 

3 

59 

59.98 

61.458 

112.860 

4. 

Meteorite-2 

77/07/26 

Taimyr 

17 

0 

0.22 

69.575 

90.375 

5. 

Meteorite-5 

77/08/10 

Buryatiya 

22 

0 

0.10 

50.955 

110.983 

6. 

Meteorite-3 

77/08/20 

Evenkiya 

22 

0 

0.78 

64.108 

99.558 

7. 

Meteorite-4 

77/09/10 

Irkutsk 

16 

0 

0.18 

57.251 

106.551 

8. 

Kraton-4 

78/08/09 

Yakutiya 

18 

0 

0.79 

63.678 

125.522 

9. 

Kraton-3 

78/08/24 

Yakutiya 

18 

0 

0.35 

65.925 

112.338 

10. 

Kimberlite-4 

79/08/12 

Yakutiya 

18 

0 

0.21 

61.803 

122.430 

11. 

Kimberlite-3 

79/09/06 

Evenkiya 

18 

0 

0.31 

64.110 

99.562 

34 


Parameters  of  linear  regression  equations  for  the  travel-time  tables  developed  are  collected  in 
Table  19.  Figure  10  presents  regional  travel-time  curves  in  the  reduced  scale. 

Table  19.  Parameters  of  the  Travel-Time  Curves  Developed  for  Siberian  Platform 


Basic  Equation:  T-R/Vred  =  (A+Ga  )  -  (B  ±  Ob)xR 


Phase 

Range,  km 

Vred, 

km/sec 

A 

aA 

B 

aB 

N 

R 

SD,  sec 

220-999 

8.0 

7.75 

0.74 

0.0043 

0.0010 

33 

0.62 

1.1 

Pn 

1000-2200 

8.0 

10.89 

0.69 

0.0074 

0.0004 

80 

0.90 

1.3 

Sn 

200-2000 

4.62 

15.78 

1.11 

0.0057 

0.0007 

91 

0.63 

3.3 

pg 

200-1100 

6.0 

-1.80 

1.36 

0.0035 

0.0015 

39 

0.36 

2.3 

Lg 

220-2200 

3.5 

-4.57 

1.28 

0.0002 

0.0008 

82 

0.01 

4.1 

35 


Figure  10.  Travel-Time  Curves  for  Siberian  Platform. 


2.11  NORTH  EAST  TERRITORY  AND  CHUKOT  PENINSULA. 


To  develop  travel-time  tables  for  these  regions  we  used  data  on  arrival  times  from  the  seismic 
stations  TIK,  MA2,  SEY  (stations  of  the  IMS  auxiliary  network)  of  the  GS  RAS,  stations  of 
Yakutsk  regional  network  located  to  the  east  of  the  Lena  river  (with  Data  Collection  Center  in 
the  city  of  Yakutsk)  and  stations  of  Magadan  regional  network  (with  Data  Collection  Center  in 
the  city  of  Magadan). 

Data  on  calibration  events  for  North  East  territory  and  Chukot  Peninsula  used  for  table 
development  is  presented  in  Table  20. 


Table  20.  Calibration  Events  for  North-East  Territory  and  Chukot  Peninsula. 


No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

ss 

deg.  N 

deg.  E 

1. 

Horizont-4 

75/08/12 

Yakutiya 

15 

0 

0.60 

70.763 

126.953 

2. 

Kraton-4 

78/08/09 

Yakutiya 

18 

0 

0.79 

63.678 

125.522 

3. 

Kimberlite-4 

79/08/12 

Yakutiya 

18 

0 

0.21 

61.803 

122.430 

4. 

Long  Shot 

65/10/29 

Amchitka 

Island 

21 

0 

0.08 

51.4381 

179.1826 

5. 

Milrow 

69/10/02 

Amchitka 

Island 

22 

6 

0.04 

51.4171 

179.1823 

6. 

Cannikin 

71/11/06 

Amchitka 

Island 

22 

0 

0.06 

51.4719 

179.1069 

Parameters  of  linear  regression  equations  for  the  travel-time  tables  developed  are  collected  in 
Table  21.  Figure  1 1  presents  regional  travel-time  curves  in  the  reduced  scale. 


Table  21.  Parameters  of  the  Travel-Time  Curves  Developed  for 
North-East  Territory  and  Chukot  Peninsula. 

Basic  Equation:  T-RWred  =  (A±(Ja  )  -  (B  ±  Or)xR 


Phase 

Range,  km 

Vrtd, 

km/sec 

A 

aA 

B 

aB 

N 

R 

SD,  sec 

Pn 

200-2200 

8.0 

7.57 

0.51 

0.0020 

0.0004 

26 

0.68 

0.9 

Sn 

220-2200 

4.62 

11.17 

1.73 

-0.0033 

0.0013 

18 

0.54 

3.2 

Pg 

200-1200 

6.0 

-0.76 

1.77 

0.0020 

0.0024 

7 

0.35 

1.9 

Lg 

200-2200 

3.5 

-0.71 

2.09 

0.0018 

0.0013 

21 

0.29 

4.3 

37 


Figure  11.  Travel-Time  Curves  for  North-East  Territory  and  Chukot  Peninsula. 


2.12  KAMCHATKA-KURIL-SAKHALIN  REGIONS. 

To  develop  travel-time  tables  for  these  regions  we  used  data  on  arrival  times  which  was  obtained 
from  the  regional  seismological  centers  of  the  GS  RAS:  Magadan  (with  Data  Collection  Center 
in  the  city  of  Magadan),  Kamchatka  (with  Data  Collection  Center  in  the  city  of  Petropavlovsk- 
Kamchatskiy)  and  Sakhalin  (with  Data  Collection  Center  in  the  city  of  Yuzhno-Sakhalinsk), 
including  station  PET  -  surrogate  of  PET  (station  of  the  IMS  primary  network;  YSS  and 
MAI  -  surrogates  of  YSS  and  MA2  (stations  of  the  IMS  auxiliary  network)). 

Data  on  calibration  events  for  Kamchatka-Kuril-Sakhalin  territory  used  for  table  development  is 
presented  in  Table  22. 


Table  22.  Calibration  Events  for  Kamchatka-Kuril-Sakhalin  Territory. 


No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

Ss 

deg.  N 

deg.  E 

1. 

Long  Shot 

65/10/29 

Amchitka 

Island 

21 

0 

0.08 

51.4381 

179.1826 

2. 

Milrow 

69/10/02 

Amchitka 

Island 

22 

6 

0.04 

51.4171 

179.1823 

3. 

Cannikin 

71/11/06 

Amchitka 

Island 

22 

0 

0.06 

51.4719 

179.1069 

Due  to  the  lack  of  calibration  events,  the  travel-time  tables  were  developed  for  Pn  and  Sn  phases 
only. 

Parameters  of  linear  regression  equations  for  the  travel-time  tables  developed  are  collected  in 
Table  23.  Figure  12  presents  regional  travel-time  curves  in  the  reduced  scale. 


Table  23.  Parameters  of  the  Travel-Time  Curves  Developed  for 
Kamchatka-Kuril-Sakhalin  Regions 


Basic  Equation:  T-R/Vred  -  (A±Ga  )  -  (B  ±  <7b)xR 


Phase 

Range,  km 

V„d, 

km/sec 

A 

aA 

B 

N 

R 

SD,  sec 

Pn 

280-1800 

8.0 

6.99 

0.57 

0.0015 

0.0004 

43 

0.47 

1.0 

Sn 

280-2000 

4.62 

17.89 

2.96 

0.0010 

0.0021 

21 

0.10 

3.3 

39 


2.13  AMUR  AND  MARITIME  TERRITORY. 


To  develop  travel-time  tables  for  this  territory  we  used  data  on  arrival  times  which  was  obtained 
from  the  Sakhalin  regional  seismological  center  of  the  GS  RAS  (with  Data  Collection  Center  in 
the  city  of  Yuzhno-Sakhalinsk),  including  station  VLA  -  surrogate  of  USK  (station  of  the  IMS 
primary  network)  and  stations  NKL  and  ZEA  -  surrogates  of  URG  (station  of  the  IMS  auxiliary 
network). 

Data  on  calibration  events  for  Amur  and  Maritime  territory  used  for  travel-time  table 
development  is  presented  in  Table  24. 


Table  24.  Calibration  Events  for  Amur  and  Maritime  Territory. 


No. 

Name 

Date 

Region 

Origin  Time 

Lat. 

Lon. 

yy/mm/dd 

hh 

mm 

ss 

deg.  N 

deg.  E 

1. 

Meteorite-5 

77/08/10 

Buryatiya 

22 

0 

0.10 

50.955 

110.983 

2. 

Meteorite-4 

77/09/10 

Irkutsk 

16 

0 

0.18 

57.251 

106.551 

3. 

Rift-3 

82/07/30 

Buryatiya 

21 

0 

0.00 

53.80 

104.15 

For  lack  of  calibration  events  and  data  on  arrival  times  it  was  not  possible  to  immediately 
develop  travel-time  tables  for  this  territory.  It  was  possible  only  to  obtain  data  on  travel  times  for 
the  limited  distance  range  as  of  from  1000  to  1500  km. 

Taking  into  account  a  tectonic  similarity  of  this  territory  with  the  Baikal  rift  zone  (both  regions 
include  provinces  of  pre-rift  regime  and  continental  rifts)  as  well  as  data  obtained  on  travel 
times,  it  was  assumed  that  travel-time  tables  for  Amur  and  Maritime  territory  and  for  Baikal  rift 
zone  may  be  considered  as  geophysically  similar. 

Figure  13  shows  a  comparison  of  travel-time  tables  developed  for  Baikal  rift  zone  and  collected 
data  on  travel  times  for  Amur  and  Maritime  territory. 
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Figure  13.  Collected  Data  on  Travel  Times  for  Amur  and  Maritime  Territory. 


SECTION  3 

ANALYSIS  OF  DEVELOPED  1-D  TRAVEL-TIME  TABLES  FOR 
DIFFERENT  GEOTECTONIC  PROVINCES  OF  NORTHERN  EURASIA 


The  major  practical  goal  of  this  analysis  of  travel-time  tables  developed  for  different  geotectonic 
provinces  of  Northern  Eurasia  is  to  construct  generalized  travel-time  tables  for  more  extended 
(than  presented  in  Section  2  of  this  report)  Northern  Eurasian  provinces  based  on  seismic  and 
tectonic  similarity.  Province  unification  was  carried  out  taking  into  account  geological  age  and 
values  of  propagation  velocities  for  regional  seismic  waves. 

The  first  generalized  group  of  provinces  includes  platform  regions:  Central-East-European 
platform,  West-Siberian  and  Siberian  platforms.  The  values  of  Pn  apparent  velocities  for  these 
regions  are  within  8.2-8. 3  km/sec  in  the  range  from  200  to  1100  km,  and  8.4-8. 6  km/sec  for 
higher  distances  (up  to  2000-2200  km).  The  value  of  apparent  velocity  of  Sn  waves  is  4.8  km/sec 
for  all  the  regions  within  the  distance  range  studied. 

The  second  generalized  group  of  provinces  includes  the  regions  of  paleozoic  age,  such  as  Ural 
folded  belt,  Kazakh  massif  and  young  plates:  Timan-Pechora,  Scythian  and  Turanian  plates.  For 
these  regions  the  value  of  Pn  apparent  velocity  is  8.3  km/sec  and  the  values  of  Sn  velocity  are 
within  4. 5-4. 6  km/sec  for  the  distance  range  from  200  to  2000  km. 

The  third  generalized  group  of  provinces  includes  tectonic  active  regions:  Cenozoic  folded 
regions  (Crimea,  Caucasus,  Kopet-Dagh,  Altai  and  Sayan  territory,  Baikal  rift  zone,  Amur  and 
Maritime  territory.  North  East  territory  and  Chukot  Peninsula,  Kamchatka-Kuril-Sakhalin 
region).  For  these  regions  the  values  of  Pn  apparent  velocity  are  within  8. 1-8.2  km/sec  and  the 
values  of  Sn  velocity  are  within  4.4-4.5  km/sec  for  the  distance  range  from  200  to  2000  km. 

The  values  of  Pg  apparent  velocities  for  the  generalized  first  and  second  groups  of  provinces  are 
within  6.2-6. 3  km/sec  and  for  the  third  generalized  group  of  provinces  6.0-6. 1  km/sec. 

The  values  of  Lg  apparent  velocities  seem  to  the  same  for  all  three  generalized  groups  of 
provinces  and  are  within  3. 5-3. 6  km/sec. 

To  confirm  the  possibility  of  constructing  generalized  travel-time  tables  for  three  extended 
Northern  Eurasia  provinces  we  carried  out  statistical  studies  of  the  linear  regressions  developed 
for  the  specific  regions  (Table  1)  making  up  the  three  extended  geotectonic  provinces. 

The  linear  regression  equations  developed  were  compared  by  three  sets  of  parameters  (Storm, 
1970): 

•  Residual  standard  deviations  using  Fisher  criteria  F_a;mi>m2 ; 

•  Values  of  slopes  B|  and  B2  using  Student  criteria  ta;m ; 

•  Values  of  intercepts  Ai  and  A2  using  Student  criteria  ta;m . 

The  null  hypothesis  is  that  the  regressions  are  the  same  within  the  three  generalized  provinces. 
To  construct  generalized  travel-time  tables  it  is  required  that  all  three  criteria  are  satisfied. 
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Data  on  comparison  of  linear  regressions  representing  travel-time  tables  of  Pn  waves  for 
platform  regions  of  Northern  Eurasia  are  listed  in  Table  25. 


Table  25.  Data  on  Comparison  of  Linear  Regressions. 


Central  -East-European 
territory 

West-Siberian  platform 

Siberian  platform 

Central  -  East- 
European  territory 

F=1 .02<F o.oi;195,68=1  -65 

F=  1 .03<F o.o  i ;  1 93,  i  i  i = F  3  6 

tB=2 . 3  2<to.o  i  ,263=2 . 5  8 

ts=  1 . 8  7<to.o  i  ,304=2 . 5  8 

tA=0.03<  to.oi,263=2.58 

tA=0.06<  to.oi,304=2.58 

West-Siberian 

platform 

F=1  -02<F o.01;195,68=1  .65 

F=  1 .0 1  <F o.oi  ;68, 1 1 1= 1 -69 

tB=2 . 3  2<to.o  i  ,263-2 . 5  8 

tB=l .  1 4<to.oi,i79=2.58 

tA=0.03<  too  1,263—2. 5  8 

tA=0.12<  to.oi,i79=2.58 

Siberian  platform 

F=1 .03<F 0.01;  193,1 1 1”1  -36 

F=  1 .0 1  <F.o  1  ;68,  111 =  1  •  69 

tB=  1 . 8  7<to.o  i  ,304=2 . 5  8 

ts—  1 . 1 4<to.o  i ,  1 79=2 . 5  8 

tA=0.06<  to.oi,304=2.58 

tA=0.12<  to.oi,i79=2.58 

Analysis  of  data  from  Table  25  allows  one  to  conclude  that  all  three  criteria  are  satisfied  and, 
thus,  platform  regions  of  Northern  Eurasia  may  be  united  in  one  generalized  province. 

Similar  studies  were  carried  out  for  other  geotectonic  provinces  and  different  seismic  phases.  As 
a  result  we  confirmed  statistically  our  previous  geophysical  assumption  representing  Northern 
Eurasia  territory  by  three  extended  provinces. 

For  the  newly  constructed  extended  geotectonic  provinces  we  calculated  corresponding  travel¬ 
time  tables  (joining  data  sets  for  specific  provinces)  and  modeling  errors  for  Pn,  Pg,  Sn  and  Lg 
phases. 

Polygon  vertices  for  the  three  extended  provinces  are  presented  in  Table  26.  Figure  14  presents 
the  corresponding  regionalization  of  Northern  Eurasia  (1°  x  1°  network).  Parameters  of  linear 
regression  equations  for  the  travel-time  tables  developed  are  collected  in  Table  27.  These  travel¬ 
time  tables  in  reduced  scale  are  illustrated  by  Figures  15-18.  Data  on  modeling  errors  are 
presented  in  Table  28. 
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Table  26.  Generalized  Regionalization  of  Northern  Eurasia, 


No. 


Region  Name 


Polygon  Vertices, 

Lat.  (deg.  N)  -  Long.  (deg.  E) 


70-10  70-48  67-48  67-49  66-49  66-50  65-50  65-51  64-51  64-52  63-52 

63-53  62-53  62-54  61-54  61-56  60-56  60-57  57-57  57-56  46-56  46-49 

47-49  47-47  48-47  48-46  49-46  49-40  47-40  47-27  48-27  48-26  49-26 

49-25  50-25  50-10 


I.  Platform  areas 


Paleozoic  massifs 
and  young  plates 


Tectonic  active 
regions 


77-69  77-127  69-127  69-125  68-125  68-124  67-124  67-125  65-125  65- 
127  64-127  64-130  63-130  63-136  59-136  59-134  58-134  56-123  57-123 
57-121  58-121  58-117  59-117  59-113  58-113  58-111  57-111  57-109  56- 
109  56-108  54-108  54-107  53-107  53-105  52-105  52-102  53-102  53-101 
54-101  54-99  55-99  55-94  59-94  59-92  57-92  57-89  56-89  56-86 

57- 86  57-85  56-85  56-83  54-83  54-82  52-82  52-81  51-81  51-75 

52-75  52-72  53-72  53-70  54-70  54-65  53-65  53-63  54-63  54-62 

58- 62  58-61  64-61  64-62  65-62  65-64  66-64  66-67  67-67  67-68 

70-68  70-61  71-61  71-56  72-56  72-57  73-57  73-58  74-58  74- 

61  75-61  75-66  76-66  76-69 


77-58  77-69  76-69  76-66  75-66  75-61  74-61  74-58  73-58  73-57  72-57 

72-56  71-56  71-61  70-61  70-68  67-68  67-67  66-67  66-64  65-64  65-62 

64-62  64-61  58-61  58-62  54-62  54-63  53-63  53-65  54-65  54-70  53-70 

53-72  52-72  52-75  51-75  51-81  46-81  46-79  45-79  45-77  44-77  44-75 

43-75  43-70  44-70  44-69  45-69  45-67  44-67  44-68  42-68  42-67  43-67 
43-64  38-64  38-61  37-61  37-59  38-59  38-57  39-57  39-56  38-56  38-55 

37-55  37-54  39-54  39-52  40-52  40-50  41-50  41-49  42-49  42-48  43-48 

43-44  44-44  44-43  45-43  45-33  46-33  46-30  47-30  47-40  49-40  49-46 

48-46  48-47  47-47  47-49  46-49  46-56  57-56  57-57  60-57  60-56  61-56 

61-54  62-54  62-53  63-53  63-52  64-52  64-51  65-51  65-50  66-50  66-49 

67-49  67-48  70-48  70-51  72-51  72-52  73-52  73-54  74-54  74-55  75-55 

75-56  76-56  76-58 


77-127  77- 1 70 W  60-1 70 W  60-170  50-170  50-157  45-157  45-140  42- 


140  42-100 

40-100 

40-90 

35-90  35-70 

30-70  30-20 

50-20 

50-25 

49-25 

49-26 

48-26 

48-27  47-27 

47-30 

46-30 

46-33 

45-33 

45-43 

44-43 

44-44 

43-44 

43-48 

42-48 

42-49 

41-49 

41-50 

40-50 

40-52 

39-52 

39-54 

37-54 

37-55 

38-55 

38-56 

39-56 

39-57 

38-57 

38-59 

37-59 

37-61 

38-61 

38-64 

43-64 

43-67 

42-67 

42-68 

44-68 

44-67 

45-67 

45-69 

44-69 

44-70 

43-70 

43-75 

44-75 

44-77 

45-77 

45-79 

46-79 

46-81 

52-81 

52-82 

54-82 

54-83  56-83  56-85 

57-85 

57-86 

56-86 

56-89 

57-89 

57-92 

59-92 

59-94 

55-94  55-99 

54-99 

54-101 

53-101 

53-102 

52-102 

52-105 

53-105 

53-107 

54-107  54-108 

56-108 

56-109 

57-109 

57-111 

58-111 

58-113  59-113 

59-117 

58-117 

58-121 

57-121 

57-123  56-123  56-125  55-125  55-128  56-128  56-131  57-131  57- 

133  58-133  58-134  59-134  59-136  63-136  63-130  64-130  64-127 

65-127  65-125  67-125  67-124  68-124  68-125  69-125  69-127 
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Table  27.  Parameters  of  the  Generalized  Travel-Time  Curves  (Depth  =  0  km), 


Basic  Equation:  T-R/Vred  -  (A±Ga  )  -  (B  ±  a b)xR 


Phase 

Range,  km 

^red* 

km/sec 

A 

aA 

B 

N 

r 

SD, 

sec 

/.  Platform  < 

areas 

220-1190 

8.0 

8.18 

0.36 

0.0049 

0.0004 

103 

0.75 

1.0 

Pn 

1191-2200 

8.0 

12.49 

0.49 

0.0085 

0.0003 

262 

0.88 

1.3 

Sn 

220-2200 

4.62 

14.54 

0.73 

0.0043 

0.0005 

246 

0.50 

3.6 

Pg 

220-1400 

6.0 

-0.44 

0.73 

0.0047 

0.0010 

109 

0.42 

2.1 

Lg 

200-2500 

3.5 

-1.69 

0.59 

0.0020 

0.0005 

462 

0.20 

5.3 

//.  Paleozoic  massifs  and  young  plates 

Pn 

200-2200 

8.0 

8.95 

0.17 

0.0047 

0.0002 

153 

0.93 

0.9 

Sn 

350-1400 

4.62 

14.40 

0.70 

0.0016 

0.0007 

100 

0.24 

2.7 

Pg 

220-1400 

6.0 

-0.44 

0.73 

0.0047 

0.0010 

109 

0.42 

2.1 

Lg 

200-2500 

3.5 

-1.69 

0.59 

0.0020 

0.0005 

462 

0.20 

5.3 

III.  Tectonic  active  regions 

Pn 

200-1800 

8.0 

8.54 

0.17 

0.0024 

0.0002 

342 

0.62 

1.2 

Sn 

200-2000 

4.62 

13.18 

0.57 

-0.0018 

0.0005 

165 

0.25 

3.0 

pg 

200-1400 

6.0 

-0.44 

0.52 

0.0026 

0.0007 

98 

0.37 

1.6 

Lg 

200-2500 

3.5 

-1.69 

0.59 

0.0020 

0.0005 

462 

0.20 

5.3 

Note:  T  -  travel  time,  sec;  R  -  epicentral  distance,  km;  Vred  -  reduction  velocity,  km/sec;  N 
data  set;  r  -  correlation  coefficient;  SD  -  residual  standard  deviation,  sec. 
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Table  28.  Modeling  Errors  for  Generalized  Geotectonic  Provinces  of  Northern  Eurasia. 


Distance, 

deg. 

1.  Platform  areas 

11.  Paleozoic  massifs  and  young 
plates 

III.  Tectonic  active  regions 

Modeling  Error,  sec 

Modeling  Error,  sec 

Modeling  Error,  sec 

Pn 

Pg 

Sn 

Lg 

Pn 

Pg 

Sn 

Lg 

Pn 

pg 

Sn 

Lg 

2 

0.6 

1.4 

0.4 

3.4 

0.5 

1.4 

2.6 

3.4 

0.9 

1.2 

2.7 

3.4 

3 

0.6 

1.2 

0.3 

3.2 

0.5 

1.2 

2.1 

3.2 

1.0 

1.4 

2.9 

3.2 

4 

0.8 

1.8 

2.3 

3.3 
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Figure  14.  Generalized  Regionalization  of  Northern  Eurasia. 
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Figure  15.  Pn  Travel-Time  Curves  for  Northern  Eurasia. 


Pn/P  Travel-Time  Curves  for  Northern  Eurasia 


Figure  16.  Sn  Travel-Time  Curves  for  Northern  Eurasia. 
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Pg  Travel-Time  Cui*ves  for  Northern  Eurasia 


Figure  17.  Pg  Travel-Time  Curves  for  Northern  Eurasia. 


Figure  18.  Lg  Travel-Time  Curves  for  Northern  Eurasia. 
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SECTION  4 

CALCULATIONS  OF  SSSCS  FOR  SEISMIC  STATIONS  OF  THE  RUSSIAN 
ACADEMY  OF  SCIENCES  INCLUDED  TO  THE  IMS 


Based  on  the  generalized  regionalization  of  Northern  Eurasia  (Table  26)  and  1-D  travel-time 
tables  developed  and  corresponding  modeling  errors  (Tables  27  and  28),  SSSCs  to  the  IASPEI- 
91  travel-time  tables  and  corresponding  modeling  errors  were  calculated  for  the  stations  of  the 
RAS  included  in  the  IMS  auxiliary  network:  OBN,  ARU,  KIVO,  TLY,  TIXI,  YAK,  MA2  and 
SEY.  The  1°  x  1°  network  was  used.  Data  on  station  locations  were  taken  from  Attachment  1  to 
the  CTBT  Protocol.  SSSCs  were  calculated  for  Pn,  Sn  and  Lg  waves  up  to  20  degrees  and  for  Pg 
waves  up  to  12  degrees. 

The  Geophysical  Survey  of  the  RAS  developed  a  software  program  to  calculate  SSSCs  and 
corresponding  modeling  errors  (Gabsatarova,  Starovoit,  2001).  This  software  is  based  on  the 
algorithm  from  the  Technical  Report  CMR-98/46  (Yang  et.  al.  1998).  The  output  file  format  for 
SSSCs  and  modeling  errors  correspond  to  that  developed  by  Nagy  (1996). 

Figures  19-50  illustrate  SSSCs  and  modeling  errors  for  the  stations  of  the  RAS  included  in  the 
IMS  auxiliary  network. 
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Figure  19.  OBN  SSSCs  and  Modeling  Errors  for  Pn. 
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OBN  SSSCs  for  Sn 
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Figure  20.  OBN  SSSCs  and  Modeling  Errors  for  Sn 


Figure  21.  OBN  SSSCs  and  Modeling  Errors  for  Pg. 
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Figure  22.  OBN  SSSCs  and  Modeling  Errors  for  Lg. 
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Figure  23.  ARU  SSSCs  and  Modeling  Errors  for  Pn. 
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Figure  24.  ARU  SSSCs  and  Modeling  Errors  for  Sn. 
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Figure  25.  ARU  SSSCs  and  Modeling  Errors  for  Pg. 
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Figure  26.  ARU  SSSCs  and  Modeling  Errors  for  Lg. 
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Figure  27.  KIVO  SSSCs  and  Modeling  Errors  for  Pn. 
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Figure  28.  KIVO  SSSCs  and  Modeling  Errors  for  Sn. 
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KIVO  SSSCs  for  Pg 


Figure  29.  KIVO  SSSCs  and  Modeling  Errors  for  Pg. 
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KIVO  SSSCs  for  Lg 


Figure  30.  KIVO  SSSCs  and  Modeling  Errors  for  Lg. 
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Figure  31.  TIXI  SSSCs  and  Modeling  Errors  for  Pn. 
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Figure  32.  TIXI  SSSCs  and  Modeling  Errors  for  Sn. 
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Figure  33.  TIXI  SSSCs  and  Modeling  Errors  for  Pg. 
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Figure  34.  TIXI  SSSCs  and  Modeling  Errors  for  Lg. 
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Figure  35.  MA2  SSSCs  and  Modeling  Errors  for  Pn. 
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Figure  36.  MA2  SSSCs  and  Modeling  Errors  for  Sn. 
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MA2  SSSCs  for  Pg 


Figure  37.  MA2  SSSCs  and  Modeling  Errors  for  Pg. 
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MA2  SSSCs  for  Lg 
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Figure  38.  MA2  SSSCs  and  Modeling  Errors  for  Lg. 
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Figure  39.  SEY  SSSCs  and  Modeling  Errors  for  Pn. 
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Figure  40.  SEY  SSSCs  and  Modeling  Errors  for  Sn. 
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Figure  41.  SEY  SSSCs  and  Modeling  Errors  for  Pg. 
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Figure  42.  SEY  SSSCs  and  Modeling  Errors  for  Lg. 
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Figure  43.  YAK  SSSCs  and  Modeling  Errors  for  Pn. 
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Figure  44.  YAK  SSSCs  and  Modeling  Errors  for  Sn. 
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Figure  45.  YAK  SSSCs  and  Modeling  Errors  for  Pg. 
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Figure  46.  YAK  SSSCs  and  Modeling  Errors  for  Lg. 


79 


TLY  SSSC  modeling  errors  for  Pn 


Figure  47.  TLY  SSSCs  and  Modeling  Errors  for  Pn. 
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Figure  48.  TLY  SSSCs  and  Modeling  Errors  for  Sn. 
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TLY  SSSCs  for  Pg 
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Figure  49.  TLY  SSSCs  and  Modeling  Errors  for  Pg. 
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TLY SSSCs  for  Lg 


Figure  50.  TLY  SSSCs  and  Modeling  Errors  for  Lg. 
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SECTION  5 

ANALYSIS  OF  TRAVEL-TIME  RESIDUALS 


Mean  and  standard  deviation  values  were  calculated  for  differences  between  travel  times 
predicted  by  regional  travel-time  tables  developed  and  observed  (for  regional  phases  Pn,  Pg,  Sn 
and  Lg)  for  surrogate  stations  of  the  RAS  included  in  the  IMS  auxiliary  network.  For  comparison 
similar  parameters  were  calculated  for  travel  times  predicted  by  the  IASPEI-91  travel-time  tables 
and  observed  ones.  All  values  were  determined  for  calibration  events  of  GTO  or  GT1  quality. 
The  distance  range  did  not  exceed  20  degrees. 

Values  of  calculated  parameters  are  presented  in  Table  29  and  illustrated  for  some  stations  in 
Figures  51-53. 

Analysis  of  data  presented  in  Table  29  leads  to  the  conclusion  that  predicted  travel  times 
according  to  the  IASPEI-91  tables  are  substantially  biased  in  comparison  with  those  predicted  by 
SSSCs  developed.  On  the  average  mean  deviation  values  for  Pn  waves  in  the  case  of  SSSCs  are 
2.7  sec  less  as  compared  to  those  predicted  by  the  IASPEI-91  tables,  for  Sn  waves  by  9.3  sec  less 
and  for  Pg  waves  by  2.1  sec  less.  Thus,  we  see  that  travel  times  predicted  by  1-D  regional  travel¬ 
time  tables  developed,  are  much  closer  to  observed  than  those  predicted  by  the  IASPEI-91  tables. 
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Table  29.  Mean  and  Standard  Deviation  Values  for  Differences  Between  Predicted  and 
Observed  Travel  Times. 


IMS 

Station 

Surrogate 

Station 

Dist.,  km 

Phase 

N 

IASPEI-91 

1-D  SSSCs 

Mean, 

sec 

SD,  sec 

Mean, 

sec 

SD,  sec 

OBN 

OBN 

0.0 

Pn 

37 

-3.1 

1.6 

0.7 

i.i 

Sn 

20 

-11.7 

4.0 

-1.5 

2.8 

Pg 

13 

-3.2 

3.6 

0.4 

1.6 

Lg 

17 

-2.3 

2.4 

2.6 

2.7 

ARU 

ARU 

0.0 

Pn 

48 

-3.3 

1.7 

0.2 

1.2 

Sn 

33 

-7.2 

4.8 

0.6 

4.2 

Pg 

13 

-3.4 

2.3 

-1.1 

2.2 

Lg 

24 

-6.1 

3.9 

-2.0 

5.7 

KIVO 

PYA 

28.9 

Pn 

20 

-2.6 

1.4 

-0.7 

0.7 

YAK 

YAK 

0.0 

Pn 

21 

-3.6 

2.5 

0.0 

1.5 

Sn 

16 

-12.4 

5.7 

-1.9 

3.3 

Pg 

6 

-2.8 

1.9 

-0.3 

1.9 

Lg 

14 

-2.8 

4.2 

2.2 

4.1 

TIXI 

TIK 

0.0 

Pn 

18 

-4.0 

1.3 

0.3 

1.3 

Sn 

16 

-10.8 

4.3 

-0.2 

2.5 

pg 

4 

-4.6 

2.1 

-2.2 

2.0 

Lg 

13 

-2.5 

3.4 

2.4 

3.6 

TLY 

IRK 

75.9 

Pn 

22 

-1.9 

2.5 

0.0 

1.3 

Sn 

15 

-12.0 

4.1 

-3.2 

3.0 

Pg 

8 

-1.7 

1.2 

1.1 

1.0 

Lg 

15 

-3.2 

3.9 

2.4 

3.1 

MA2 

MAI 

0.0 

Pn 

10 

-2.7 

1.3 

0.6 

1.1 
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Figure  51.  Travel-Time  Residuals  for  ARU. 
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Figure  52.  Travel-Time  Residuals  for  OBN. 
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Figure  53.  Travel-Time  Residuals  for  PYA. 


SECTION  6 

TESTS  ON  RELOCATION 


We  have  located  64  historical  underground  nuclear  explosions  in  the  former  USSR  with 
published  ground  truth  origin  times  and  locations  (Bocharov  et  al,  1987;  Sultanov  et  al,  1999) 
using  the  IASPEI-91  travel-time  tables.  We  relocated  this  set  of  explosions  using  the  newly 
developed  travel-time  tables  for  the  generalized  Northern  Eurasia  provinces.  To  support  our 
relocation  tests  SSSCs  were  calculated  for  44  surrogate  stations  (Table  30). 

Relocation  results  for  the  aforementioned  set  of  nuclear  explosions  are  presented  in  Table  31  and 
may  be  summarized  as  follows: 

•  84%  of  events  moved  closer  to  the  GT  epicenters  with  an  average  improvement  of 

8.3  km  and  a  median  improvement  of  7.0  km; 

•  80%  of  events  moved  closer  to  the  GT  epicenters  by  20%  or  more  with  an  average 
improvement  of  8.3  km  and  median  improvement  of  6.9  km; 

•  16%  of  events  moved  away  from  GT  epicenters  with  an  average  deterioration  of 
6.8  km  and  a  median  deterioration  of  5.8  km; 

•  14%  of  events  moved  away  from  the  GT  epicenters  by  20%  or  more  with  an  average 
deterioration  of  6.4  km  and  median  deterioration  of  5.6  km; 

•  average  mislocations  using  the  IASPEI-91  tables  and  the  SSSCs  are  24.6  km  and 
8.5  km,  respectively; 

•  median  mislocations  using  the  IASPEI-91  tables  and  the  SSSCs  are  22.2  km  and 

7.3  km,  respectively; 

•  36%  of  GT  epicenters  are  within  the  calculated  90%  uncertainty  ellipses  using  the 
IASPEI-91  tables  and  89%  of  GT  epicenters  are  within  the  calculated  90% 
uncertainty  ellipses  using  the  SSSCs; 

•  average  uncertainty  ellipse  area  is  853  km"  for  the  IASPEI-91  tables  and  546  km"  for 
the  SSSCs; 

•  median  uncertainty  ellipse  area  is  667  km"  for  the  IASPEI-91  tables  and  454"  km  for 
the  SSSCs; 

•  average  and  median  decrease  of  90%  uncertainty  ellipse  size  is  338  km"  and  233  km  , 
respectively; 

•  average  bias  in  origin  time  estimation  is  2.4  sec  with  an  associated  standard  deviation 
of  1.7  sec  for  the  IASPEI-91  tables  and  -0.5  sec  with  an  associated  standard  deviation 
of  0.9  sec  for  the  SSSCs. 
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Table  30.  Surrogate  Stations  for  IMS  Network  Simulation. 


IMS 

station 

Surrogate  station 

Latitude, 
deg.  N 

Longitude, 
deg.  E 

Distance  from  IMS 
station,  km 

A  RAO 

KEV 

69.755 

27.007 

65 

NAO 

UPP 

59.858 

17.627 

391 

FINES 

KJN 

64.085 

27.712 

310 

KJF 

64.199 

27.715 

323 

OBN 

OBN 

55.115 

36.568 

6 

THR 

TEH 

35.738 

51.386 

7 

KBZ 

BKR 

41.733 

43.517 

224 

BK.R& 

41.730 

43.510 

225 

NRI 

NRI 

69.430 

88.083 

48 

ZAL 

NVS 

54.850 

83.266 

145 

ELT 

53.253 

86.277 

121 

VAN 

37.948 

58.108 

6 

GEYT 

KAT 

39.028 

56.270 

203 

ASH 

37.950 

58.350 

23 

AKASG 

VYP& 

50.190 

28.273 

63 

ZEL& 

50.740 

28.198 

74 

BRV& 

53.005 

70.050 

20 

BRVK 

BRV 

53.083 

70.250 

4 

VOST& 

52.720 

70.970 

62 

K.KOR& 

52.916 

69.025 

88 

KURK 

SEM 

50.400 

80.250 

122 

AKTO 

NOVT& 

50.460 

58.000 

7 

NOVG& 

48.950 

59.110 

181 

AAK 

BKOL& 

42.633 

79.983 

450 

NRN& 

41.420 

75.800 

170 

MLR 

VRI 

45.870 

26.725 

76 

KIRV 

V1SK& 

57.850 

49.020 

86 

PYA 

44.033 

43.058 

29 

KIVO 

TI2 

41.730 

44.750 

303 

BUY 

42.810 

47.130 

382 
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IMS 

station 

Surrogate  station 

Latitude, 
deg.  N 

Longitude, 
deg.  E 

Distance  from  IMS 
station,  km 

ARU 

SVE 

56.827 

60.637 

134 

ARU 

56.416 

58.570 

2 

DOLG& 

55.350 

61.380 

210 

HFS 

HFS 

60.134 

13.696 

3 

MAK 

TLG& 

43.238 

77.225 

546 

URG 

ZEA 

53.738 

127.250 

451 

TLY 

IRK 

52.242 

104.270 

76 

MOY 

51.670 

101.000 

180 

PDY 

BOD 

57.850 

114.183 

215 

TIXI 

TIK 

71.630 

128.870 

3 

YAK 

YAK 

62.016 

129.717 

2 

MA2 

MAI 

60.046 

150.730 

50 

SEY 

SEY 

62.917 

152.417 

2 

YSS 

YSS 

46.967 

142.767 

4 

91 


Table  31.  Nuclear  Explosions  (GTO)  Relocation  in  Northern  Eurasia. 


SSSCs(l-D) 

GT 
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ellinse 
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-1- 

1 

+ 

i 

4- 

4- 

4- 

+ 

4- 

4* 

o'  U 

H  v 

1  5/5 

-0.6 

-0.4 

ro- 

rr 

-0.3 

-0.4 

-1.3 

'sO 

o 

1 

-0.3 

-0.2 

-0.8 

CN 

-0.9 

Ellipse 

area, 

km2 

470 

360 

537 

572 

435 

474 

407 

332 

335 

500 

558 

461 

396 

Mis-location, 

km 

cn 

7.9 

4.9 

4.4 

13.8 

oo 

© 

15.8 

4.9 

5.8 

9.5 

oo 

o 

10.5 

3.8 

5 

* 

E 

cl 

< 

>— 

GT 

within 

ellinse 

* 

1 

i 

• 

• 

4- 

-1- 

4- 

1 

l 

4- 

i 

1 

i 

_To, 

sec 

4.2 

3.5 

2.7 

0.2 

Ov 

4.5 

4.2 

vO 

3.5 

3.4 

2.3 

2.9 

-3.0 

Ellipse 
area,  km2 

641 

397 

798 

798 

648 

758 

625 

377 

430 

1156 

927 

781 

650 

Mis-location, 

km 

26.7 

33.3 

23.2 

59.6 

d 

roi 

10.3 

VZZ 

12.2 

11.4 

33.9 

roe 

VO 

Ndef 

(GAP) 

18(120) 

25(120) 

14(106) 

10(146) 

12(82) 

18(129) 

26(104) 

20(143) 

19(131) 

17(103) 

14(132) 

17(94) 

16(133) 

Date 

69/09/02 

69/09/08 

69/60/69 

69/12/06 

70/12/23 

71/07/02 

71/07/10 

71/09/19 

71/10/04 

72/08/20 

72/09/21 

72/10/03 

72/1 1/24  1 

No. 

- 

cn 

rf 

vd 

00 

c> 

d 

— 

CN 

a  © 

V) 

GT 

with 

ellip 

i 

+ 

4* 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

i 

4- 

©  w 

in 

O 

m 

tT 

fN 

m 

NO 

fN 

n* 

rn 

H 

i  5/5 

d 

d 

d 

i 
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o 

i 

o 

d 

d 

i 

i 

d 

d 

• 

i 

d 

1 

Q 

i 

C/i 

rj 

OJ  •* 

</}  C3  ™ 

.S'  £  i 

Os 

m 

00 

00 

r- 

m 

m 

, 

m 

m 

m 

fN 

00 

cn 

r- 

NO 

Tf 

On 

5 

m 

NO 

OO 

5 

ON 

r- 

o 

SS^ 

m 

m 

m 

m 

n- 

Tl* 

N* 

N" 

»n 

m 

rr 

n- 

n* 

C/3 

W 

c 

#o 

«  E 

p 

NO 

00 

ON 

Os 

oo 

fN 

O 

in 

oo 

— 

ON 

NO 

NO 
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SECTION  7 

REVIEW  OF  HISTORICAL  AND  RECENTLY  PUBLISHED  DATA  ON 
PARAMETERS  OF  PNES  CARRIED  OUT  IN  THE  FORMER  USSR 


We  present  new  results  of  our  review  of  historical  and  recently  published  data  on  the  parameters 
of  PNEs  in  the  former  Soviet  Union.  The  key  points  of  our  review  are  related  to  data  on  PNE 
locations.  Some  information  related  to  PNE  origin  times  is  also  presented. 

For  project  performance,  we  concentrated  on  new  or  historical  information  not  previously  taken 
into  account  on  location  of  PNEs  for  which  only  seismologically  determined  locations  are 
available. 

7.1  NEW  DATA  ON  PNES  LOCATIONS. 

The  paper  of  Sultanov  et.  al.,  1999,  contains  ground  truth  data  on  actual  locations  for  79 
explosions  (listed  with  a  precision  of  0.001  degrees).  Also,  for  an  additional  37  PNEs 
seismologically  determined  locations  are  included.  It  is  stated  that  seismologically  determined 
locations  for  PNEs  “with  yields  greater  than  about  10  kt  are  considered  to  be  accurate  to  within  5 
to  10  km.”  The  paper  of  Sultanov  et.  al.,  1999,  says  nothing  on  a  location  accuracy  for  PNEs 
with  yields  less  than  10  kt.  It  is  worth  highlighting  that  from  the  37  aforementioned  explosions 
22  explosions  were  with  yields  less  than  10  kt. 

We  found  independent  data  on  locations  of  1 1  PNE  events  from  the  aforementioned  37  PNEs. 

7.2  PNE  TAWDA. 

This  PNE  was  carried  out  on  October  6,  1967,  in  the  Tyumen  region  to  study  the  creation  of 
stable  underground  cavities  in  clay.  The  ISC  seismic  location  of  this  PNE  is  listed  in  Table  32. 

Table  32.  Seismic  Locations  for  PNE  Tawda  (6  October  1967,  Tyumen  Region). 


Location  (ISC) 

Location  (ISC&Regional) 

Yield,  kt 

mb  (ISC) 

Lat.,  deg. 

Long.,  deg. 

Long.,  deg. 

Lat.,  deg. 

57.71 

65.22 

57.671 

65.398 

0.3 

4.7 

The  only  additional  fact  on  this  PNE  location  was  found  in  the  Tyumen  Courier  Newspaper 
(2000).  This  newspaper  contains  the  note  that  the  PNE  Tawda  was  conducted  in  the  Nizhnyaya 
Tawda  district  (Tyumen  region)  near  the  settlement  of  Chugunaevo. 
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To  reduce  the  uncertainty  of  the  aforementioned  note  “near  the  settlement  of  Chugunaevo”  we 
took  into  account  the  yield  value  for  this  PNE  and  relative  locations  of  nearby  settlements, 
villages  and  local  roads.  Based  on  these  facts  we  have  made  the  assumption  that  the  possible 
region  where  this  PNE  was  conducted  may  be  presented  by  the  partial  ring  domain  with  the 
following  parameters  (Figure  54): 

•  internal  radius  of  2.5  km; 

•  external  radius  of  5  km; 

•  central  angle  of  about  160  degrees. 

Also,  we  relocated  this  PNE  using  regional  and  ISC  data  (we  used  the  regional  travel-time  tables 
developed  in  Kirichenko,  Kraev,  (2000)).  The  ISC&Regional  seismic  location  of  this  PNE  is 
listed  in  Table  32.  Figure  54  illustrates  the  results  of  our  studies.  The  distances  in  Figure  54  are 
between  the  approximate  center  of  the  possible  region  where  the  PNE  Tawda  was  conducted  and 
seismically  determined  locations.  It  may  be  concluded  that  the  range  of  discrepancies  between 
possible  actual  and  ISC  locations  is  from  22  km  to  33  km.  In  case  of  use  ISC  and  regional  data 
the  range  of  discrepancies  is  less:  from  11  km  to  2 1  km. 

7.3  PNE  TAIGA. 

PNE  Taiga  was  a  multiple  excavation  explosion  of  three  charges  (Atomic  Science  ...,  1977, 
Mikhailov,  1994,  Nordyke,  1975).  A  few  years  after  this  PNE  a  small  lake  was  created  (Izrael  et. 
al.,  1994,  Lobanov,  2001,  Popyvanov  et.  al.,  2000).  This  lake  became  a  major  object  of  our 
search.  The  dimensions  of  this  lake  are  listed  in  a  number  of  publications: 

•  Mikhailov  et.  al.,  1994,  contains  the  dimensions  as  700m  x  340m; 

•  Izrael  et.  al.,  1998,  -  as  700m  x  500m; 

•  Lobanov,  2001,  -  as  750  m  x  350m. 

Information  on  the  location  of  the  excavated  lake  was  found  as  follows: 

•  near  Chusovskoye  lake  (Izrael  Yu.A.  et.  al.,  1994;  Lobanov  M.,  2001); 

•  6  km  to  the  north  from  Chusovskoye  lake  (Bulatov,  1996;  Kovalenko,  1999); 

•  20  km  from  the  settlement  of  Chusovskoy,  former  Golovnoy  (Lobanov,  2001). 

The  lake  corresponding  the  aforementioned  information  may  be  found  on  the  maps  of  the  scales 
as  of  1:200  000  and  1:500  000.  The  location  of  this  lake  is  illustrated  by  Figure  55. 
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The  ISC  seismic  location  of  this  PNE  is  listed  in  Table  33. 


Table  33.  Seismic  Locations  for  PNE  Taiga  (23  March  1971,  Perm  Region). 


Location  (ISC) 

Location  (ISC&Regional) 

Yield,  kt 

mb  (ISC) 

Lat.,  deg. 

Long.,  deg. 

Long.,  deg. 

Lat.,  deg. 

61.3905 

56.2167 

61.312 

56.456 

15x3 

5.5 

Also,  we  relocated  this  PNE  using  regional  and  ISC  data  (we  used  the  regional  travel-time  tables 
developed  in  Kirichenko,  Kraev,  (2000)).  The  ISC&Regional  seismic  location  of  this  PNE  is 
listed  in  Table  33.  Figure  56  illustrates  the  results  of  our  studies.  It  is  clear  that  joint  use  of  ISC 
and  regional  data  allows  to  substantially  reduce  the  mislocation  value  (from  23  km  to  7  km). 
Also,  we  note  that  for  this  event  with  magnitude  mt,=5.5  the  mislocation  value  based  on  ISC  data 
only  is  much  higher  than  10  km  (the  upper  limit  stated  by  Sultanov  et.  al.,  1999). 

7.3.1  PNE  Crystal. 

This  PNE  was  conducted  on  October  2,  1974,  near  the  diamond  mine  Udachnaya  (Lucky). 


The  possible  region  where  this  PNE  was  conducted  has  been  identified  based  on  the  following 
information  on  this  PNE  location: 

•  5-6  km  to  the  north  from  the  city  of  Udachnyy  (Bulatov,  1996); 

•  2.5  km  to  the  north  east  from  the  settlement  of  Udachnyy-2  (Kovalenko,  1998). 

To  take  into  account  possible  uncertainties  of  the  “north-east”  direction  determination  as  well  as 
the  distance  as  of  2.5  km  from  the  settlement  of  Udachnyy-2,  we  have  made  the  assumption  that 
the  possible  region  may  be  presented  by  the  partial  ring  domain  with  the  following  parameters 
(Figure  57): 

•  internal  radius  of  2.0  km; 

•  external  radius  of  3.5  km; 

•  central  angle  of  about  45  degrees. 

Figure  57  presents  locations  in  the  vicinity  of  PNE  Crystal. 

The  ISC  seismic  location  of  this  PNE  is  listed  in  Table  34. 
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Table  34.  Seismic  Locations  for  PNE  Crystal  (2  October  1974,  Yakutiya). 


Location  (ISC) 

Location  (ISC&Regional) 

Yield,  kt 

mb  (ISC) 

Lat.,  deg. 

Long.,  deg. 

Long.,  deg. 

Lat.,  deg. 

66.1120 

112.6536 

112.293 

66.343 

1.8 

4.6 

Also,  we  relocated  this  PNE  using  regional  and  ISC  data  (we  used  the  regional  travel-time  tables 
developed  in  2000  and  presented  in  the  second  annual  report  (Kirichenko,  Kraev,  2000).  The 
ISC&Regional  seismic  location  of  this  PNE  is  listed  in  Table  34.  Figure  58  illustrates  the  results 
of  our  studies.  The  distances  in  Figure  58  are  between  the  approximate  center  of  the  possible 
region  where  the  PNE  Crystal  was  conducted  and  seismically  determined  locations.  It  is  obvious 
that  joint  use  of  ISC  and  regional  data  allows  to  substantially  reduce  the  mislocation  value  (from 
40  km  to  14  km). 

7.3.2  PNEs  Helium. 

All  these  explosions  were  conducted  at  the  Gezh  (Gaeja)  oil  field  to  assist  in  the  extraction  of  oil. 
All  PNEs  had  yields  of  3.2  kt. 

The  only  information  found  on  these  PNEs  location  is  related  to  the  Gezh  oil-field  (Mikhailov, 
1994).  This  oil  field  was  identified  based  on  the  following  information: 

•  note  on  the  location  of  PNEs  Helium  as  20  km  to  the  south-east  from  the  city  of 
Krasnovishersk  (Mikhailov,  1994); 

•  position  of  oil  wells  of  the  Gezh  oil  field  on  the  map  of  the  scale  1 :500  000; 

•  position  of  the  Gezh  oil  field  from  the  paper  of  Zuyeva,  1984. 

Figures  59,  60  and  61  illustrate  objects  location  in  the  vicinity  of  PNEs  Helium. 

The  ISC  seismic  locations  of  these  PNEs  are  listed  in  Table  35. 


Table  35.  Seismic  locations  for  PNEs  Helium  (Perm  Region). 


PNE 

Date, 

Location  (ISC) 

Location  (ISC&Regional) 

mb  (ISC) 

Name 

mm-dd-yy 

Lat.,  deg. 

Long.,  deg. 

Lat.,  deg. 

Long.,  deg. 

Helium- 1 

09/02/81 

60.5928 

55.7044 

60.257 

56.913 

4.4 

Helium-2- 1 

08/28/84 

60.8158 

57.0590 

60.370 

57.096 

4.4 

Helium-2-2 

08/28/84 

60.6924 

57.4637 

60.439 

57.320 

4.4 

Helium-3-1 

04/19/87 

60.6173 

57.1945 

60.327 

57.133 

4.5 

Helium-3-2 

04/19/87 

60.8123 

57.5443 

60.302 

57.155 

4.5 
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Also,  we  relocated  these  PNEs  using  regional  and  ISC  data  (we  used  the  regional  travel-time 
tables  developed  in  Kirichenko,  Kraev,  (2000)).  The  ISC&Regional  seismic  locations  of  these 
PNEs  are  listed  in  Table  35.  Figures  59,  60  and  61  illustrate  the  results  of  our  studies.  The 
distances  in  Figures  58,59  and  60  are  between  the  approximate  center  of  the  Gezh  oil  field  and 
seismically  determined  locations.  It  is  possible  to  conclude  that  joint  use  of  ISC  and  regional  data 
substantially  reduces  the  mislocation  values  (from  40-95  km  9-23  km)  despite  the  fact  that  we 
are  forced  to  use  the  approximate  center  of  the  Gezh  oil  field  as  a  reference  location  for  PNEs 
Helium. 

7.3.3  PNE  Magistral. 

This  PNE  was  conducted  on  June  25,  1970  at  the  Sovkhoznoye  gas  field  (Mikhailov,  1994)  to 
create  an  underground  storage  cavity. 

No  other  data  for  this  PNE  was  found.  Nonetheless,  taking  into  account  the  location  of  the 
Sovkhoznoye  gas  field  noted  on  the  map  of  the  Orenburg  region  of  the  scale  of  1 :200  000,  we 
have  an  opportunity  to  estimate  how  close  seismic  locations  are  to  this  gas  field. 

To  identify  the  possible  region  where  this  PNE  was  conducted  we  have  made  the  assumption  that 
this  region  may  be  presented  by  a  ring  domain  with  the  internal  radius  of  1  km  and  the  external 
radius  of  2  km  taking  into  account  the  values  of  yield  and  depth  of  burial  for  this  PNE  as  well  as 
the  fact  that  the  PNE  was  conducted  at  the  gas  field.  The  last  fact  may  be  interpreted  as  that  its 
location  should  be  close  enough  to  the  gas  field.  Some  part  of  the  aforementioned  ring  domain, 
which  is  close  to  the  main  road  to  the  gas  field,  was  excluded  (Figure  62). 

Figure  62  presents  locations  in  the  vicinity  of  PNE  Magistral. 

The  USCGS  seismic  location  of  this  PNE  is  listed  in  Table  36. 


Table  36.  Seismic  Locations  for  PNE  Magistral  (25  June  1970,  Orenburg  region). 


Location  (USCGS) 

Location  (USCGS&Regional) 

Yield,  kt 

mb  (USCGS) 

Lat.,  deg. 

Long.,  deg. 

Long.,  deg. 

Lat.,  deg. 

52.20 

55.70 

52.326 

55.590 

2.3 

4.9 

Also,  we  relocated  this  PNE  using  regional  and  USCGS  data  (we  used  the  regional  travel-time 
tables  developed  in  2000  and  presented  in  the  second  annual  report  (Kirichenko,  Kraev,  2000). 
The  USCGS&Regional  seismic  location  of  this  PNE  is  listed  in  Table  36.  Figure  62  illustrates 
the  results  of  our  studies.  The  distances  in  Figure  61  are  between  the  gas  field  Sovkhoznoye  and 
seismically  determined  locations.  For  this  PNE  the  mislocation  values  are  close  for  both  data  sets 
(USCGS  and  USCGS&Regional). 
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7.3.4  PNE  Fakel  (10  July  1972,  Kharkov  region). 


This  PNE  was  conducted  on  July  10,  1972  at  the  Krestishchenskoye  gas  field  (Mikhailov,  1994) 
to  extinguish  burning  gas. 

The  possible  region,  where  this  PNE  was  conducted,  has  been  identified  based  on  the  following 
information  on  this  PNE  location: 

•  2  km  from  the  village  of  Krestishche,  near  the  Moscow-Simferopol  highway 
(Danilko,  2000). 

Based  on  the  aforementioned  information  we  have  made  the  assumption  that  the  possible  region 
where  this  PNE  was  conducted  may  be  presented  by  the  ring  domain  with  the  following 
parameters  (Figure  63): 

•  internal  radius  of  1.5  km; 

•  external  radius  of  3  km. 

It  should  be  noted  that  the  aforementioned  region  may  be  further  reduced  by  taking  into  account 
the  nearby  Moscow-Simferopol  highway  and  regional  road. 

Figure  63  presents  locations  in  the  vicinity  of  PNE  Fakel. 

The  ISC  seismic  location  of  this  PNE  is  listed  in  Table  37. 

Table  37.  Seismic  locations  for  PNE  Fakel  (9  July  1972,  Kharkov  region). 


Location  (ISC) 

Location  (ISC&Regional) 

Yield,  kt 

mb  (ISC) 

Lat.,  deg. 

Long.,  deg. 

Long.,  deg. 

Lat.,  deg. 

49.7752 

35.4475 

49.571 

35.546 

3.8 

4.8 

As  above,  we  relocated  this  PNE  using  regional  and  ISC  data  (we  used  the  regional  travel-time 
tables  developed  in  2000  and  presented  in  the  second  annual  report  (Kirichenko,  Kraev,  2000). 
The  ISC&Regional  seismic  location  of  this  PNE  is  listed  in  Table  37.  Figure  63  illustrates  the 
results  of  our  studies.  The  distances  in  Figure  63  are  between  the  village  of  Krestishche  and 
seismically  determined  locations.  It  is  obvious  that  joint  use  of  ISC  and  regional  data  allows  to 
substantially  reduce  the  mislocation  value. 

7.3.5  PNE  Rift-3. 

This  PNE  was  conducted  on  30  July  1982  for  deep  seismic  sounding. 

The  only  additional  fact  for  the  location  of  this  PNE  was  found  in  the  book  of  Bulatov,  1996. 
This  book  contains  the  note  that  the  PNE  Rift-3  was  carried  out  near  the  village  of  Borokhal. 
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Figure  64  presents  locations  in  the  vicinity  of  PNE  Rift-3. 
The  ISC  seismic  location  of  this  PNE  is  listed  in  Table  38. 


Table  38.  ISC  Seismic  Location  for  PNE  Rift-3  (30  July  1982,  Irkutsk  region). 


Location  (ISC) 

Yield,  kt 

mb  (ISC) 

Lat.,  deg. 

Long.,  deg. 

53.8043 

104.1426 

8.5 

5.0 

Taking  into  account  that  the  distance  between  the  village  of  Borokhal  and  ISC  location  for  PNE 
Rift-3  is  about  12  km,  it  is  supposed  that  the  ISC  location  is  close  to  the  actual  location,  within  7 
to  1 0  km,  with  the  assumptions  that  (a)  the  distance  from  PNE  Rift-3  to  the  village  of  Borokhal 
is  at  minimum  5  km  and  (b)  the  actual  location  of  this  PNE  was  somewhere  to  the  north-east 
from  the  village  of  Borokhal. 
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Figure  54.  Locations  for  PNE  Tawda. 
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Figure  55.  Locations  in  the  vicinity  of  PNE  Taiga. 
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Figure  57.  Locations  in  the  Vicinity  of  PNE  Crystal. 
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Figure  58.  Locations  for  PNE  Crystal. 
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Figure  60.  Locations  for  PNEs  Helium-2-1  and  Helium-2-2. 
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Figure  62.  Locations  for  PNE  Magistral. 
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Figure  63.  Locations  for  PNE  Fakel. 
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Figure  64.  Locations  for  PNE  Rift-3. 


7.4  DISCREPANCIES  IN  ORIGIN  TIMES  FOR  SOME  PNE. 

The  paper  of  Sultanov  et.  al.,  1999,  contains  ground  truth  data  on  origin  times  for  97  explosions 
listed  with  a  precision  of  0.01  seconds.  Also,  for  an  additional  17  PNEs  seismologically 
estimated  origin  times  are  listed  with  a  precision  of  0.5  seconds.  This  precision  estimate  is  based 
“on  a  statistical  comparison  of  ISC  origin  times  and  actual  detonation  times  for  67  well-recorded 
PNE  events  for  which  the  detonation  times  were  automatically  measured  in  the  field”.  It  was 
found  that  “the  ISC  seismic  origin  times  for  these  events  are  early,  on  average,  by  2.5  seconds, 
with  an  associated  standard  deviation  of  0.38  seconds.”  Thus,  the  origin  times  for  these 
additional  17  PNEs  (listed  in  Table  1  of  the  paper  of  Sultanov  et.  al.,  1999)  “were  obtained  by 
adding  2.5  seconds  to  their  reported  ISC  origin  times  and  are  assured  to  be  accurate  to  within 
about  _0.5  seconds”. 

In  the  process  of  our  review  we  found  that  the  authors  of  the  aforementioned  paper  did  not 
carefully  follow  the  rule  they  had  developed.  Table  39  supports  this  conclusion.  As  it  is  seen  for 
the  PNEs  Urtabulak,  Tawda,  Azgir  A-2-1,  Sapphire  and  Neva  2-3  the  discrepancies  (between 
origin  times  listed  in  the  paper  and  those  which  were  re-estimated  according  to  the  referenced 
rule)  are  as  minimum  two  times  larger  than  the  value  of  the  referenced  standard  deviation  (0.38 
sec).  It  seems  that  clarifications  of  the  data  on  origin  times  in  Table  1  of  the  paper  of  Sultanov  et. 
al.,  1999,  should  be  made. 
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Table  39.  Discrepancies  of  PNEs  Origin  Times  Based  on  ISC  Data. 
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Note:  For  Magistral  PNE  only  USCGS  data  on  origin  time  is  available. 
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APPENDIX  A 

ABBREVIATED  SEISMIC  BULLETINS 


Al.  INTRODUCTION 

Appendix  A  contains  abbreviated  seismic  bulletins  (to  be  used  mainly  for  regional  location 
calibration  studies)  for  77  peaceful  nuclear  explosions  (PNEs)  conducted  in  the  former  USSR. 

Data  on  travel  (arrival)  times  was  provided  by  the  Geophysical  Survey  (GS)  of  the  Russian 
Academy  of  Sciences  (RAS),  Complex  Seismological  Expedition  (CSE)  of  the  Joint  Institute  of 
Physics  of  the  Earth  of  the  RAS  and  Russian  representative  office  of  the  Western  Services 
Corporation  (WSC).  Appropriate  data  on  travel  times  from  bulletins  of  the  International 
Seismological  Center  was  also  included.  Final  compilation  of  seismic  bulletins  was  made  at  the 
WSC’s  representative  office  in  Moscow. 

Data  on  origin  times  and  locations  for  PNEs  conducted  in  the  former  USSR  is  taken  from  the 
paper  of  Sultanov  et  al.,  1999.  Data  on  origin  time  and  location  of  the  first  peaceful  nuclear 
explosion  in  the  former  USSR  (January  15,  1965;  hole  1004)  is  taken  from  the  paper  of 
Bocharov  et  al.,  1989.  The  locations  for  PNEs  Butane  (30  March  1965,  10  June  1965,  16  June 
1980  and  25  June  1980),  Dnepr-1  (4  September  1972)  and  Dnepr-2  (27  August  1984),  Tawda  (6 
October  1967),  Magistral  (25  June  1970),  Taiga  (23  March  1971),  Fakel  (9  July  1972)  and 
Heliums  (2  September  1981,  28  August  1984,  19  April  1987)  as  presented  in  the  paper  of 
Sultanov  et  al.,  1999,  are  subjects  of  large  (greater  than  10  km)  errors.  Due  to  this  fact  data  on 
locations  for  these  PNEs  are  marked  by  the  sign  (?). 

International  codes  of  seismic  stations  are  used,  if  available.  For  stations  of  the  GS  RAS  and 
CSE  without  international  codes  unique  codes  were  applied.  Codes  of  CSE’s  stations  have  the 
sign  “&”  at  the  end.  Bulletins  contain  the  following  station’s  information:  coordinates,  distance 
to  source  (up  to  3000  km),  travel  times  for  Pn/P,  Pg,  Sn/S  and  Lg  phases.  The  column  “Network” 
contains  data  on  seismological  service:  GS  -  Geophysical  Survey  of  the  RAS,  CSE  -  Complex 
Seismological  Expedition  and  ISC  -  International  Seismological  Center.  The  column  “Source” 
contains  information  on  travel  times  data  sources  as  follows:  “record”  -  measurements  on 
seismic  records  in  this  project  and  “bulletin”  -  taken  from  available  bulletins. 
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a 

ISC 

oo 

a 

CO 

a 

c/5 

o 

00 

a 

in 

a 

tj 

o 

s/5 

ZJ 

5 

H 

"3 

« 

u 

H 

'  -  “ 

WD 

-1 

343.7 

348.2 

396.7 

447.2 

446.3 

463.5 

494.4 

539.5 

545.2 

613.0 

603.2 

645.8 

c n 

294.2 

347.2 

366.1 

381.3 

483.2 

483.2 

491.2 

c 

C/2 

ZL9Z 

319.2 

321.2 

388.4 

415.2 

451.2 

OO 

wn 

464.2 

OX) 

PUi 

231.2 

231.2 

248.5 

271.2 

B 

0. 

155.2 

155.2 

178.2 

181.2 

182.8 

193.1 

193.2 

201.2 

201.8 

212.7 

220.0 

226.2 

240.5 

243.9 

245.0 

257.2 

Z\9Z 

263.4 

265.7 

268.2 

271.9 

_ 

Distance, 

km 

1144.7 

1202.7 

1214.9 

1394.2 

1435.4 

1435.4 

1505.6 

1524.3 

1554.9 

1554.9 

1652.7 

1726.1 

1777.6 

oo 

oo 

1915.7 

1941.3 

1948.9 

2075.4 

OZllZ 

2133.7 

2135.8 

2161.1 

2210.0 

Long., 
deg.  E 

71.660 

71.780 

69.310 

70.320 

60.637 

60.637 

71.530 

69.780 

o 

o 

p 

o 

o 

o 

p 

o 

102.430 

103.283 

104.270 

o 

O 

106.330 

106.650 

106.450 

74.333 

58.350 

109.630 

109.550 

56.270 

o 

oo 

o 

Lat., 
deg.  N 

O 

o 

p 

40.370 

41.340 

39.000 

56.827 

56.827 

37.480 

37.900 

51.670 

51.670 

51.920 

50.383 

52.242 

34.150 

52.770 

52.050 

o 

r- 

co 

o 

31.550 

37.950 

53.620 

55.770 

39.028 

54.680 

Q 

O 

Station 

Code 

NAM 

FRG 

TAS 

GAR 

SVE 

SVE 

KHO 

KUL 

MOY 

MOY 

ARS 

ZAK 

IRK 

WRS 

TIG 

KAB 

KYA 

LAH 

ASH 

BGZ 

NIZ 

KAT 

ALL 

A-6 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

01/15/65  06:00:00.79  49.9350  79.0094 

Source 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

“ 

< 

2 

t 

D 

t 

J 

r 

so 

ISC 

so 

ISC 

so 

SO 

GS 

SD 

so 

SD 

ISC 

so 

SD 

so 

so 

so 

SD 

SD 

SD 

so 

GS 

ISC 

ISC 

Travel  Times,  sec 

WO 

J 

652.2 

678.3 

701.7 

804.2 

535.3 

574.2 

in 

oo 

m 

Sn 

495.4 

522.2 

Dt 

Ch 

- 

273.2 

286.8 

289.5 

V16Z 

293.2 

293.3 

303.2 

302.5 

307.2 

312.5 

315.2 

317.2 

321.2 

325.2 

326.8 

329.2 

328.2 

327.2 

335.0 

336.2 

335.1 

335.2 

340.2 

Pn 

Distance, 

km 

9'PZZZ 

2360.7 

2390.2 

2411.3 

2439.3 

2439.3 

2517.5 

2521.6 

2570.5 

2626.2 

2653.6 

V6L9Z 

2734.1 

2782.0 

2798.0 

2804.8 

2812.2 

2815.5 

2869.9 

2891.0 

2894.1 

2918.7 

2957.2 

Long., 
deg.  E 

88.083 

77.217 

113.620 

66.950 

m 

oo 

m 

oo 

47.505 

o 

o 

in 

48.642 

117.380 

87.167 

118.270 

46.319 

44.750 

119.900 

46.330 

44.130 

37.625 

43.517 

o 

oo 

<n 

44.470 

91.883 

85.886 

cS  ojd 

J  £ 

73 

69.430 

28.683 

o 

OO 

Tf 

in 

in 

30.188 

o 

«n 

OO 

in 

o 

m 

oo 

m 

42.961 

56.500 

40.646 

55.870 

26.833 

56.900 

40.647 

41.730 

54.430 

39.500 

41.980 

55.738 

41.733 

41.410 

40.170 

25.567 

23.795 

Station 

Code 

NRI 

NDI 

UKT 

QUE 

BOD 

BOD 

MAK 

NLT 

SHE 

SKL 

CHA 

CAA 

KRV 

TI2 

TUP 

GRS 

GOR 

MOS 

BKR 

AKH 

ERE 

SHL 

BOK 

A-7 


w 

5JD 

3 

-3 

3 

'3d 

c 

o 

J 


IT) 

IT) 


WD 

o> 

w 

"3 

3 


3 


OS 

• 

N 

If) 


H 

b 

E 

H 

s 

‘3d 

*u 

O 


o 

o 

66 

© 


ITi 

© 

£2 

rn 

o 


o 

C/3 


o 

£ 

a> 

Z 


w> 

J 


y> 


c/3 


OX 

CL 


& 

O 

II 

<*3 


ox 


W 


=  3JD 

O  <y 

U  -3 


J-S 

3  (J 
y) 


r  ^ 

r- 

o 

(N 

IT3 

3  3d 

oo 

Os 

J  -S 

vd 

Tf 

TJ 

»r> 

* n 

A-8 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06/10/65  07:00:00  52.9  (?)  56.5  (?) 

Source 

record 

record 

record 

record 

bulletin 

record 

record 

record 

record 

Network 

C/3 

O 

00 

a 

oo 

a 

oo 

a 

GO 

a 

CO 

a 

CO 

a 

CO 

o 

CO 

a 

Travel  Times,  sec 

&D 

J 

157.0 

331.0 

c n 

a 

CO 

130.5 

272.0 

371.5 

C£> 

X 

o 

oo 

V96\ 

X 

255.0 

280.0 

402.3 

511.0 

C 

X 

73.0 

155.5 

197.0 

216.0 

228.5 

Distance, 

kin 

511.0 

1246.6 

1563.2 

1664.4 

1882.3 

1980.2 

2213.4 

3582.5 

5458.5 

Long., 
deg.  E 

60.637 

37.770 

46.319 

oo 

o 

oo 

»/0 

o 

o 

00 

oo 

CN 

86.277 

88.352 

114.183 

131.893 

Lat., 
deg.  N 

56.827 

54.950 

40.647 

37.948 

60.720 

53.253 

50.097 

o 

lo 

oo 

lO 

43.120 

Station 

Code 

SVE 

MHV 

> 

3 

VAN 

VYB 

ELT 

CUR 

a 

O 

CQ 

VLA 

A-9 


Latitude  (deg.  N)  Longitude  (deg.  E) 

47.829  47.935 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

record 

2 

u 

© 

£ 

r 

so 

SO 

SO 

SO 

SO 

GS 

SD 

so 

so 

GS 

so 

so 

ISC 

so 

so 

ISC 

CSE 

CSE 

CSE 

CSE 

ISC 

CSE 

Travel  Times,  sec 

kJ 

305.7 

c/> 

c 

C/5 

445.7 

5D 

CL 

114.7 

174.7 

cu 

238.7 

• 

£ 

102.5 

104.7 

106.7 

106.7 

106.7 

OO 

o 

123.7 

136.7 

142.0 

144.7 

166.7 

171.7 

219.2 

vua 

244.2 

250.9 

255.9 

256.0 

251.2 

259.3 

p  'O 

's'  o 

s  © 

H  00 

Distance, 

1  " 

715.0 

761.1 

786.6 

793.3 

794.8 

Tl* 

o 

oo 

0'608 

933.1 

1059.2 

1097.5 

1124.2 

1318.5 

1329.5 

1764.8 

1808.5 

1850.2 

1956.7 

2005.1 

2035.4 

2043.5 

2052.8 

2057.7 

.5 

b£  •  • 

•c  £ 
o  o 

Long., 
deg.  E 

44.130 

43.517 

42.810 

39.720 

43.480 

46.319 

44.370 

46.330 

O 

r^ 

m 

34.403 

34.155 

60.637 

VO 

r- 

rn 

m 

24.198 

23.514 

35.890 

71.130 

71.970 

72.520 

72.280 

24.651 

72.580 

V© 

fj  ^ 

Lat., 
deg.  N 

41.980 

41.733 

41.750 

43.583 

41.410 

40.647 

o 

o 

p 

39.500 

54.950 

44.682 

OO 

56.827 

41.372 

48.055 

vn 

oo 

33.823 

41.520 

41.770 

41.970 

41.470 

60.509 

41.620 

Q  CJ 

Tf 

o 

Station 

Code 

GOR 

BKR 

ABS 

oos 

AKH 

KRV 

STE 

GRS 

MHV 

ALU 

YAL 

SVE 

KAS 

RAK 

MZG 

KSA 

C/} 

o* 

- 

H 

ARKI& 

UZUN& 

RYAZ& 

NUR 

KARA& 

A- 10 


w 

OJD 

a  £ 

Source 

bulletin 

record 

record 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  I 

04/22/66  02:58:00.26  47.829  47.9; 

Network 

ISC 

CSE 

CSE 

CSE 

ISC 

CSE 

CSE 

so 

CSE 

ISC 

ISC 

CSE 

CSE 

ISC 

ISC 

CSE 

CSE 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

W> 

- 

c n 

u 

<u 

a* 

s 

Sn 

477.7 

H 

"o 

> 

H 

ox 

IX 

X 

260.7 

280.5 

285.1 

288.9 

IT6Z 

292.9 

294.5 

297.0 

297.7 

303.1 

303.7 

305.3 

305.9 

311.5 

Pn 

VZ9  Z 

UL9Z 

268.4 

LL9Z 

283.7 

286.9 

287.4 

293.8 

298.2 

Distance, 

E 

© 

oo 

o 

(N 

2119.1 

2168.9 

yilii 

2184.8 

2291.2 

2326.5 

2345.9 

2357.1 

2368.1 

L'LLXZ 

2406.8 

2415.9 

2436.9 

2447.1 

2454.6 

2464.5 

2491.3 

2519.9 

2529.4 

2540.5 

VZ9SZ 

2622.0 

Long., 

deg.E 

35.197 

73.280 

73.970 

75.170 

27.712 

ZZYLL 

77.225 

33.442 

78.733 

17.627 

15.592 

m 

oo 

r- 

78.270 

14.542 

20.237 

78.770 

79.217 

26.629 

13.578 

13.002 

66.950 

80.271 

11.978 

J'  52 

a  DJD 

-O 

31.772 

41.430 

41.450 

43.280 

64.085 

43.900 

43.238 

67.558 

45.375 

59.858 

56.165 

43.438 

42.980 

49.988 

63.815 

42.950 

43.496 

67.371 

49.131 

51.308 

30.188 

43.050 

57.698 

Station 

Code 

JER 

KZUR& 

*3 

< 

N 

* 

KRS& 

KJN 

ILI& 

TLG& 

APA 

KZAG& 

UPP 

KLS 

CHI2& 

KRM& 

PRU 

UME 

ORTO& 

CHAR& 

SOD 

KHC 

CLL 

QUE 

NARY& 

GOT 

A-ll 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

04/22/66  02:58:00.26  47.829  47.935 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

( 

( 

* 

u 

3 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OX 

J 

Sn 

pg 

0- 

312.0 

318.8 

322.8 

324.4 

333.5 

Pn 

Distance, 

km 

2623.8 

2713.3 

2761.9 

2783.2 

2891.1 

ox  w 

o  g 

J  "3 

30.063 

LW0Z 

o 

oo 

oo 

o 

12.280 

18.928 

j  £ 

«  ox 

■J 

-o 

69.724 

67.840 

61.049 

63.580 

69.632 

Station 

Code 

KRK 

KIR 

LHN 

SKA 

TRO 

A- 12 


Date  Origin  Tirae(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/30/66  05:59:51.0  38.968  64.517 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

Network 

SO 

so 

ISC 

so 

so 

ISC 

SO 

ISC 

SO 

ISC 

so 

ISC 

so 

CSE 

SO 

ISC 

ISC 

so 

CSE 

ISC 

CSE 

so 

Travel  Times,  sec 

ox 

65.0 

163.0 

176.7 

175.1 

191.2 

192.8 

C/3 

p 

oo 

154.0 

Sn 

98.5 

117.0 

138.0 

150.2 

147.6 

161.1 

164.5 

ox 

2- 

o 

oo 

p 

oo 

oo 

102.2 

- 

114.7 

CL 

s 

cl 

35.0 

54.5 

o 

© 

69.9 

67.0 

70.0 

70.3 

76.0 

74.0 

74.0 

76.5 

75.0 

0*08 

O 

OO 

86.1 

86.0 

86.5 

87.3 

606 

93.0 

92.8 

94.0 

Distance, 

km 

223.1 

370.8 

471.2 

473.7 

OO 

501.7 

502.0 

524.6 

549.0 

549.0 

567.8 

570.3 

579.5 

628.8 

634.7 

634.9 

641.7 

649.3 

683.6 

698.5 

704.0 

713.1 

o  $ 

J  -3 

o 

$ 

68.760 

69.750 

69.780 

69.310 

70.317 

70.320 

59.588 

58.350 

58.350 

69.603 

58.100 

71.220 

71.130 

71.530 

71.533 

m 

oo 

l> 

r- 

71.660 

71.980 

72.360 

71.970 

56.270 

r  £ 

bJD 

"3 

39.660 

38.570 

37.900 

37.900 

41.340 

39.000 

39.000 

36.311 

37.950 

37.950 

42.319 

37.950 

39.220 

41.520 

37.480 

37.483 

40.383 

41.000 

41.250 

40.755 

41.770 

39.028 

Station 

Code 

SAM 

hsq 

KUL 

KUL 

TAS 

GAR 

GAR 

MSH 

ASH 

ASH 

CHM 

VAN 

DZT 

■8 
c n 
c* 
— 

H 

KHO 

KHO 

FRG 

NAM 

KZDZ& 

ANR 

ARKI& 

KAT 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/30/66  05:59:51.0  38.968  64.517 


Source 

record 

record 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

record 

— 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

'mm 

© 

£ 

0) 

£ 

CSE 

CSE 

CSE 

CSE 

CSE 

ISC 

so 

CSE 

GS 

CSE 

ISC 

so 

CSE 

ISC 

GS 

GS 

CSE 

GS 

ISC 

CSE 

ISC 

GS 

CSE 

Travel  Times,  sec 

DC 

J 

203.2 

211.4 

211.6 

211.6 

223.3 

239.2 

289.5 

273.0 

291.7 

VO 

r-’ 

(N 

CO 

326.7 

328.9 

339.3 

Sn 

oo 

o' 

r- 

LLLl 

oo 

179.0 

185.8 

197.5 

oo 

ro 

<N 

227.0 

239.7 

Z99Z 

268.0 

268.7 

279.1 

DC 

cu 

8  911 

121.6 

121.8 

122.0 

129.2 

139.4 

163.6 

160.5 

169.1 

p 

to 

oo 

0* 

_ 

94.5 

l  *66 

966 

99.9 

105.2 

CN 

oo* 

o 

110.5 

111.0 

125.0 

132.5 

131.0 

130.5 

135.3 

© 

oo 

m 

142.7 

148.6 

149.7 

149.5 

150.0 

oo 

to 

157.0 

0091 

158.9 

Distance, 

km 

715.4 

744.7 

754.6 

756.7 

793.0 

814.0 

820.2 

848.8 

951.0 

£966 

997.3 

1012.9 

1038.2 

1050.4 

0001 1 

1145.0 

1164.9 

1164.9 

p 

oo 

1184.0 

1214.1 

1232.6 

1236.8 

r  m 

DC 

S  feb 

o  o 

J  T3 

— 

72.280 

72.580 

72.520 

72.730 

73.280 

o 

o 

73.930 

73.970 

74.620 

75.800 

66.950 

76.000 

75.930 

73.750 

76.400 

76.950 

77.225 

77.230 

77.383 

ZZYLL 

51.386 

O 

o 

00 

78.270 

Lat., 
deg.  N 

41.470 

41.620 

41.970 

41.630 

41.430 

34.150 

38.370 

41.450 

42.830 

41.420 

30.188 

41.430 

42.500 

33.147 

43.183 

43.267 

43.238 

43.230 

43.267 

43.900 

35.738 

42.480 

42.980 

Station 

Code 

RYAZ& 

KARA& 

UZUN& 

KARK& 

KZUR& 

WRS 

MUR 

KAZA& 

FRU 

z 

QUE 

NRN 

BOMR& 

z 

£ 

KRS 

AAA 

TLG& 

AAB 

AAB 

1LI& 

TEH 

PRZ 

KRM& 

A-14 


w 

WD 

<L»  1^ 

-o  * 

Source 

bulletin 

record 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

09/30/66  05:59:51.0  38.968  64.5 

Network 

so 

CSE 

CSE 

CSE 

CSE 

CSE 

ISC 

ISC 

so 

ISC 

GS 

ISC 

so 

SO 

SO 

ISC 

SO 

ISC 

SD 

ISC 

GS 

SO 

SO 

Travel  Times,  sec 

DX 

— I 

357.9 

358.3 

377.1 

381.4 

385.7 

489.9 

519.0 

C ft 

Sn 

284.0 

284.1 

300.7 

309.7 

316.8 

396.0 

DX 

Cl 

a* 

228.2 

229.2 

233.6 

264.5 

262.0 

Pn 

158.9 

6091 

164.6 

168.4 

175.2 

178.3 

194.0 

195.0 

195.1 

0961 

0*961 

204.6 

224.0 

220.8 

222.0 

220.6 

226.0 

226.0 

249.0 

p 

oo 

<N 

248.0 

261.5 

Distance, 

km 

1237.4 

1263.0 

1275.0 

1326.9 

1368.6 

1396.1 

1507.3 

1563.1 

1564.3 

1566.1 

1566.3 

1631.9 

1753.9 

VILLI 

1771.1 

L'\LL\ 

1803.0 

1803.0 

1948.9 

2002.0 

2003.9 

2094.1 

2094.1 

Long., 
deg.  E 

*0 

(N 

oo 

r- 

78.413 

78.770 

79.217 

78.733 

80.271 

52.526 

46.333 

46.319 

46.333 

46.330 

77.217 

44.130 

o 

in 

<N 

o 

oo 

80.250 

80.250 

43.517 

43.517 

o 

o 

oo 

60.637 

60.637 

40.120 

o 

<N 

d 

r  Z 

S3  CJD 

-J  « 

42.987 

43.438 

42.950 

43.496 

45.375 

43.050 

29.644 

40.650 

40.647 

39.500 

39.500 

28.683 

41.980 

50.400 

o 

o 

o 

50.408 

41.733 

41.733 

42.400 

56.810 

56.827 

43.400 

43.400 

Station 

Code 

KRM 

CHI2& 

ORTO& 

CHAR& 

KZAG& 

NARY& 

SHI 

KRV 

KRV 

GRS 

GRS 

NDI 

GOR 

SEM 

SEM 

SEM 

BKR 

BKR 

ZUG 

SVE 

SVE 

KPR 

KPR 

Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

05:59:51.0  38.968  64.517 

Source 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

► 

£ 

5 

£ 

Z 

r 

GS 

so 

ISC 

so 

so 

SO 

ISC 

so 

GS 

so 

so 

ISC 

so 

GS 

ISC 

ISC 

o 

CJ 

C/> 

wT 

CJ 

s 

W) 

J 

509.3 

583.5 

Sn 

"o 

> 

•3 

H 

DD 

CU 

Oh 

275.1 

280.2 

293.7 

306.0 

307.0 

307.4 

307.0 

307.0 

308.3 

315.8 

320.0 

320.0 

323.0 

323.0 

326.0 

338.0 

6 

PL, 

Distance, 

km 

2244.3 

2293.3 

2433.2 

2561.6 

2579.9 

2579.9 

2586.2 

2586.2 

2586.2 

2669.5 

%'ZZLZ 

2722.8 

2745.2 

2745.2 

2763.0 

2953.0 

Long., 
deg.  E 

- - 

88.352 

86.277 

73.849 

34.403 

34.155 

34.155 

34.117 

34.116 

34.116 

37.770 

37.625 

37.625 

36.568 

36.568 

35.197 

91.883 

V© 

VO 

«  o 

Lat., 
deg.  N 

50.097 

53.253 

18.529 

44.682 

44.487 

oo 

Hi* 

44.950 

44.949 

44.949 

54.950 

55.738 

55.738 

55.115 

55.115 

31.772 

25.567 

Q  ^ 

ON 

O 

Station 

Code 

CUR 

ELT 

POO 

ALU 

YAL 

YAL 

SIM 

SIM 

SIM 

MHV 

MOS 

MOS 

OBN 

OBN 

JER 

SHL 

A- 16 


w 

8JD  ^ 

at  © 

Source 

bulletin 

bulletin 

bulletin 

record 

record 

record 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitud 

10/06/67  06:59:57.5  57.70  (?)  65.2 

Network 

so 

GS 

so 

GS 

CSE 

CSE 

so 

CSE 

SD 

CSE 

SO 

GS 

SO 

CSE 

so 

CSE 

CSE 

so 

CSE 

GS 

SO 

CSE 

OD 

-J 

392.6 

464.0 

486.5 

502.6 

503.8 

512.5 

512.4 

499.5 

520.3 

524.6 

525.2 

o 

at 

c*T 

at 

E 

V3 

392.2 

404.3 

419.3 

419.6 

413.5 

423.6 

425.9 

427.5 

427.5 

Sn 

317.1 

369.6 

378.5 

oo 

d 

o 

p 

o 

392.0 

H 

"3 

> 

Cl 

u 

H 

be 

ft- 

229.3 

ft- 

237.4 

241.2 

241.6 

243.3 

243.4 

Pn 

p 

oo 

0091 

178.8 

178.9 

177.6 

207.9 

218.0 

217.4 

217.4 

224.8 

225.0 

225.5 

224.8 

227.0 

227.0 

230.0 

231.0 

234.1 

231.4 

238.5 

244.0 

245.7 

Distance, 

km 

604.8 

1271.7 

1413.9 

1413.9 

1419.0 

1653.9 

1711.2 

1742.8 

1743.9 

1747.3 

1776.2 

1776.2 

1793.2 

1813.4 

1814.4 

1833.1 

1849.9 

1873.7 

1874.2 

p 

oo 

r- 

oo 

1931.1 

1959.1 

Long., 
deg.  E 

70.250 

o 

(N 

© 

OO 

86.277 

86.277 

82.283 

78.733 

37.770 

ZZVLL 

77.032 

75.170 

36.568 

36.568 

76.400 

77.225 

77.230 

78.413 

75.930 

r- 

CN 

oo 

78.270 

76.110 

33.442 

75.800 

J  z 
oS  oi 

53.083 

50.400 

53.253 

53.253 

49.833 

45.375 

54.950 

43.900 

43.860 

43.280 

55.115 

55.115 

43.183 

43.238 

43.230 

43.438 

42.500 

42.987 

42.980 

42.280 

67.558 

41.420 

Station 

Code 

BRV 

SEM 

ELT 

ELT 

UKGK& 

KZAG& 

MHV 

2 

j 

3 

«8 

CQ 

S 

OBN 

OBN 

KRS 

■a 

a 

u 

H 

AAB 

CHI2& 

BOMR& 

KRM 

KRM& 

RYB 

APA 

NRN& 

A- 17 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:59:57.5  57.70  (?)  65.20  (?) 

Source 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

L. 

o 

g 

5 

r 

so 

GS 

GS 

GS 

ISC 

ISC 

so 

ISC 

ISC 

GS 

ISC 

so 

GS 

GS 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

Travel  Times,  sec 

W5 

550.7 

CO 

c 

C/5 

430.7 

469.5 

497.5 

- 

• 

OD 

- 

CU 

273.3 

279.8 

279.7 

275.5 

286.3 

288.5 

287.5 

290.5 

eooe 

300.8 

309.5 

321.6 

336.5 

336.5 

336.0 

r-‘ 

m 

c 

fi. 

245.7 

244.7 

244.7 

263.8 

263.4 

275.8 

Distance, 

km 

1963.5 

1967.2 

1967.2 

2110.1 

2118.6 

2210.6 

2224.5 

2255.7 

2255.7 

2257.2 

2305.9 

2324.1 

2343.0 

i> 

m 

(N 

2374.1 

2476.5 

2485.4 

2558.4 

2701.6 

2864.4 

2878.3 

2905.5 

2909.0 

Long., 
deg.  E 

76.000 

94.087 

94.087 

70.320 

27.712 

25.896 

69.780 

27.007 

27.007 

o 

o 

24.651 

46.319 

43.517 

O 

o 

p 

o 

42.810 

LIV0Z 

20.237 

18.928 

17.627 

33.767 

12.280 

24.198 

13.607 

r- 

3  vo 

j  Z 

-a 

41.430 

51.563 

51.563 

39.000 

64.085 

65.085 

37.900 

69.755 

69.755 

42.080 

60.509 

40.647 

41.733 

51.670 

41.750 

67.840 

63.815 

69.632 

59.858 

41.372 

63.580 

I/O 

p 

oo 

06009 

Q  ^ 
O 

Station 

Code 

NRN 

UER 

UER 

GAR 

KJN 

OUL 

KUL 

KEY 

KEY 

DUS 

NUR 

KRY 

BKR 

MOY 

ABS 

KIR 

UME 

TRO 

UPP 

KAS 

SKA 

RAK 

UDD 

A-18 


w 

OJD 

o> 

w 

o> 

-a 

3 


o 

-1 


3 

Q 


O 

(N 


OX) 

a> 

w 

a> 

■c 

3 


3 

- 


o 

in 


P 

b 

£ 

H 

B 

*Sd 


ID 

«r> 

•  • 

ON 
IT) 
•  • 
VO 
O 


r- 

'o 

o 


3 

O 

(/I 


o 


OX) 

J 


s 

C/5 


OX) 

CL 


c 

CL 


5  5 


r  |jj 

OX) 

5  WJ 

O  a> 

J  -a 


r  Z 

«  OJD 

■J 

T5 


.2  -§ 

ScS 

Cfl 


<N 

m 

ON 

ON 

«o 

«n 

(N 

co 

io 

(N 

(N 

(N 

A- 19 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

03:59:1 1.98  38.918  65.032 

Source 

bulletin 

record 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

record 

bulletin 

record 

record 

bulletin 

record 

record 

record 

record 

record 

record 

* 

u 

o 

GO 

a 

CO 

a 

CO 

a 

CO 

a 

CO 

a 

CO 

a 

CO 

a 

ISC 

CO 

a 

CO 

a 

CSE 

CO 

a 

CO 

a 

CO 

a 

CSE 

CO 

a 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

Travel  Times,  sec 

OJD 

51.0 

95.6 

132.0 

159.0 

176.4 

175.0 

164.5 

189.2 

«n 

00 

191.7 

192.8 

198.7 

noz 

201.7 

213.8 

00 

e 

</> 

918 

91.5 

103.7 

0  1 1 1 

141.2 

145.0 

144.5 

135.0 

156.8 

Z  091 

161.4 

8991 

167.2 

167.6 

179.8 

CD 

Pm 

53.0 

o 

o 

70.7 

83.0 

96.3 

93.5 

107.7 

ron 

111.4 

116.5 

117.3 

LLll 

123.3 

Pm 

c 

0- 

31.0 

48.6 

58.6 

61.5 

63.6 

63.0 

72.8 

76.0 

oo 

79.0 

o' 

00 

o 

00 

82.0 

82.0 

87.6 

89.0 

89.8 

906 

94.1 

95.4 

95.4 

noi 

Distance, 

kin 

184.6 

325.9 

407.1 

429.1 

452.3 

452.3 

539.6 

560.0 

590.1 

592.2 

593.0 

600.2 

2009 

612.9 

645.5 

659.0 

667.9 

677.8 

707.3 

718.6 

719.2 

754.4 

r  m 

SD 

S 

O  <y 

U  -O 

66.950 

68.760 

03Z/69 

69.780 

69.310 

69.310 

£0969 

59.588 

71.530 

58.350 

71.130 

71.780 

o 

oo 

oo 

o 

oo 

71.980 

72.370 

71.970 

72.280 

72.580 

72.520 

72.730 

73.280 

Date 

'21/68 

Lat., 
deg.  N 

39.660 

38.570 

38.720 

37.900 

41.340 

41.340 

42.319 

36.311 

O 

OO 

m 

37.950 

41.520 

40.370 

o 

r- 

m 

o 

37.948 

41.250 

40.750 

41.770 

41.470 

039*  It? 

41.970 

41.630 

41.430 

IT) 

O 

Station 

Code 

SAM 

DSH 

OBG 

KUL 

TAS 

TAS 

CHM 

MSH 

KHO 

ASH 

TERS& 

FRG 

FRG 

VAN 

KZDZ& 

ANR 

ARKI& 

RYAZ& 

KARA& 

UZUN& 

KARK& 

KZUR& 

A-20 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 


w 

bx) 

■8  2 
w  rn 

Source 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

05/21/68  03:59:11.98  38.918  65.0 

Network 

so 

SO 

SO 

SO 

ISC 

CSE 

GS 

CSE 

so 

CSE 

ISC 

CSE 

ISC 

so 

SO 

CSE 

SO 

so 

so 

CSE 

ISC 

so 

so 

OX 

— 1 

215.0 

223.0 

223.6 

274.0 

275.4 

275.1 

318.0 

318.7 

323.0 

321.1 

343.0 

C/3 

242.0 

Travel  Times,  sec 

C 

c/3 

175.0 

0061 

186.7 

226.6 

223.0 

227.8 

227.8 

258.1 

260.6 

277.0 

OX 

Om 

130.0 

130.4 

158.4 

9091 

160.1 

183.2 

cu 

Pn 

99.0 

99.0 

© 

no 

o 

104.9 

© 

o 

106.6 

121.0 

126.2 

Z9U 

130.8 

130.6 

130.5 

133.0 

137.8 

143.6 

145.8 

OO 

no 

p 

OO 

145.4 

147.6 

152.0 

155.6 

154.6 

Distance, 

km 

757.9 

757.9 

775.5 

775.5 

776.2 

809.8 

915.5 

956.2 

972.7 

977.4 

982.4 

© 

o 

o 

p 

© 

1063.9 

1108.7 

1128.3 

1128.4 

1140.7 

no 

OO 

1149.1 

1173.6 

1193.8 

1193.8 

Long., 
deg.  E 

56.270 

56.270 

73.930 

73.930 

o 

o 

73.970 

74.620 

75.800 

76.000 

75.170 

66.950 

75.930 

73.750 

76.400 

76.950 

77.225 

77.230 

77.032 

77.216 

ZZYLL 

74.333 

o 

o 

00 

r- 

o 

o 

OO 

J  ^ 

«  OX 

39.028 

39.028 

38.370 

38.370 

34.150 

41.450 

42.830 

41.420 

41.430 

43.280 

OO 

OO 

© 

CO 

42.500 

33.147 

43.183 

43.267 

43.238 

43.230 

43.860 

43.733 

43.900 

31.550 

o 

OO 

rr 

(N 

42.480 

Station 

Code 

KAT 

KAT 

MUR 

MUR 

WRS 

KAZA& 

FRU 

Z 

NRN 

KRS& 

QUE 

BOMR& 

MNL 

KRS 

AAA 

TLG& 

AAB 

3 

AABK 

ILI& 

LAH 

PRZ 

PRZ 

ime(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

11.98  38.918  65.032 

Source 

record 

bulletin 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

record 

— 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

u 

D 

£ 

£ 

CSE 

GS 

CSE 

CSE 

GS 

ISC 

so 

so 

GS 

ISC 

SO 

GS 

GS 

so 

so 

CSE 

GS 

SO 

GS 

so 

GS 

so 

ISC 

<a> 

c/5 

s 

0£ 

J 

335.4 

338.7 

379.5 

oo 

o 

388.0 

407.5 

411.8 

e 

C/D 

275.0 

I7XZ 

303.4 

351.0 

386.0 

H 

"3 

> 

C3 

H 

fcX) 

2. 

CU 

211.5 

vwz 

215.0 

09ZZ 

240.6 

292.0 

154.8 

oo 

156.4 

171.3 

6961 

200.0 

206.0 

213.0 

213.0 

217.0 

218.8 

217.7 

226.8 

231.2 

237.1 

269.0 

268.0 

Z'ZLZ 

V9LZ 

Distance, 

km 

1199.1 

1199.7 

1226.3 

1335.9 

1537.3 

1594.7 

06091 

06091 

1611.3 

1675.3 

1684.8 

1684.8 

1745.0 

1747.6 

1747.6 

1823.2 

1847.3 

1912.0 

2171.6 

2171.6 

2214.5 

2269.6 

2410.2 

•  • 

H  0\ 

.5  IT) 

J5X  •  • 

•=  2 

0  ® 

Long., 
deg.  E 

78.270 

78.275 

00 

78.733 

47.505 

LIZ' LL 

46.319 

46.319 

46.330 

47.106 

45.750 

45.750 

44.750 

80.250 

80.250 

82.283 

43.517 

43.058 

39.720 

39.720 

88.352 

86.277 

73.849 

00 

V© 

Q  C? 

Lat., 
deg.  N 

42.980 

42.987 

43.438 

45.375 

42.961 

28.683 

40.647 

40.647 

39.500 

34.352 

43.320 

43.320 

41.730 

O 

o 

o 

O 

O 

o 

un 

49.833 

41.733 

44.033 

43.583 

43.583 

50.097 

53.253 

18.529 

IT) 

O 

Station 

Code 

KRM& 

KRM 

CHI2& 

KZAG& 

MAK 

NDI 

KRV 

KRV 

GRS 

KER 

GRO 

GRO 

TI2 

SEM 

SEM 

* 

a 

* 

BKR 

PYA 

DOS 

SOC 

CUR 

ELT 

o 

o 

Qu 

A-22 


w 

OJD 

•s 

w  i 

Source 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

05/21/68  03:59:11.98  38.918  65.0 

Network 

so 

SD 

so 

ISC 

ISC 

SO 

so 

ISC 

Travel  Times,  sec 

Sn 

GJC 

Q* 

fiu 

310.2 

311.0 

311.5 

316.0 

319.2 

323.0 

324.4 

329.5 

c 

Cu 

Distance, 

km 

2604.5 

2623.0 

2629.1 

2659.1 

2714.7 

2754.7 

2778.2 

2806.5 

Long., 
deg.  E 

34.403 

34.155 

34.116 

35.890 

78.553 

37.625 

36.568 

35.197 

Lat., 
deg.  N 

44.682 

44.487 

44.949 

33.823 

17.417 

55.738 

55.115 

31.772 

Station 

Code 

ALU 

YAL 

SIM 

KSA 

HYB 

MOS 

OBN 

JER 

A-23 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/01/68  04:02:00.5  47.909  47.912 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

— 

bulletin 

bulletin 

bulletin 

bulletin 

" 

* 

u 

D 

? 

U 

r 

SO 

SO 

so 

so 

GS 

so 

GS 

GS 

GS 

GS 

so 

so 

so 

so 

so 

so 

- 1 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

W) 

J 

309.5 

318.5 

Sn 

182.7 

244.5 

OJD 

cl 

oo 

00* 

a. 

c 

fiu 

72.5 

75.1 

76.5 

96.5 

© 

o 

104.7 

oen 

116.1 

121.5 

139.6 

139.5 

141.5 

oo 

143.0 

152.5 

163.5 

175.0 

192.5 

190.5 

198.5 

o 

(N 

cT 

o 

11 

5 

536.5 

550.2 

571.1 

729.7 

768.1 

816.6 

875.6 

901.7 

941.7 

1098.0 

1107.3 

1120.0 

1120.3 

1124.8 

1193.1 

1312.3 

1380.0 

1504.9 

1527.8 

1594.7 

1623.6 

Long., 
deg.  E 

45.750 

47.505 

43.058 

44.750 

43.517 

44.370 

37.433 

44.470 

46.330 

34.403 

34.116 

37.625 

36.568 

34.155 

56.270 

60.637 

51.386 

47.106 

27.562 

27.183 

26.725 

j*  z 

«  0JD 

43.320 

42.961 

44.033 

41.730 

41.733 

o 

o 

o 

o 

o 

oo 

40.170 

39.500 

44.682 

44.949 

55.738 

55.115 

44.487 

39.028 

56.827 

35.738 

34.352 

47.193 

45.695 

45.870 

Station 

Code 

GRO 

MAK 

PYA 

TI2 

BKR 

STE 

ANN 

ERE 

GRS 

ALU 

SIM 

MOS 

OBN 

YAL 

KAT 

SVE 

TEH 

KER 

IAS 

FOC 

VRI 

A-24 


w 

DJD 

0) 

3 

<N 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

a> 

•B 

3 

‘3d 

c 

o 

-J 

On 

Tf 

Network 

ISC 

ISC 

so 

so 

ISC 

so 

SD 

SD 

GS 

SO 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

SD 

SD 

CSE 

ISC 

CSE 

ISC 

CSE 

W> 

J 

c/3 

ST 

3d 

0) 

2, 

47.909 

<-> 

a# 

V3 

5/5 

a> 

s 

<7> 

a> 

T3 

3 

C3 

>3 

H 

"3 

> 

3 

U 

H 

50 

2^ 

cu 

226.5 

229.5 

232.4 
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247.2 
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263.7 
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Pn 

208.6 

217.5 

215.5 

216.5 

220.0 

222.5 

223.6 

228.0 

233.2 

246.8 

248.5 

248.3 

249.5 

254.4 

254.5 

259.5 

258.5 

264.5 
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p 

- 
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a 

c 

in 

© 

© 

•  • 
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km 

1673.4 

1721.0 

1743.9 

1755.8 

1768.7 

1776.2 

1805.0 

1838.3 

1871.3 

1973.8 

2026.6 

oo 
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5 

o 

<N 

2047.3 

2052.8 

2062.7 

2086.9 

2092.9 

2152.6 

2173.4 

2176.1 

2265.3 

2279.8 

2293.0 

r* 

a 

[ft 

*C 

o 

© 

•  • 

© 

Long., 

deg.  E 

29.059 

26.097 

30.324 

24.031 

25.038 

66.950 

23.514 

69.310 

22.293 

68.760 

20.313 

24.651 

19.940 

70.320 

52.526 

35.197 

72.370 

74.620 

75.170 

Z\ ULl 

75.930 

17.105 

ZZYLL 

<u 

« 

00 

CZ 

deg.  N 
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44.414 

59.773 

49.819 

45.268 

39.660 
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o 6 
rr 

41.340 

48.631 

o 

r- 

WO 

00 

m 

49.419 

60S09 

oo 

I/O 

o 

o’ 

l/o 

39.000 

, 

PP96Z 

31.772 

40.750 

42.830 

43.280 

64.085 

42.500 

48.168 

43.900 

O 

© 

Station 

Code 

ISK 

BUC 

PUL 

LVV 

CMP 

SAM 

MZG 

TAS 

UZH 

DSH 

NIE 

NUR 

KRA 

GAR 

SHI 

JER 

ANR 

FRU 

* 

C/5 

X 

X 

KJN 

BOMR& 

BRA 

ILI& 

A-25 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

04:02:00.5  47.909  47.912 

Source 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 
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bulletin 
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bulletin 
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bulletin 

bulletin 

.c 

- 

£ 

r 

ISC 

CSE 

ISC 

SO 

CSE 

so 

ISC 

so 

so 

CSE 

ISC 

ISC 

CSE 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

Travel  Times,  sec 
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J 

C/0 

B 

<Z> 

ct 

2m 

— 

CU 

281.4 

282.9 

279.0 

282.9 

283.0 

283.1 

284.0 

281.1 

287.1 

285.1 

9ZSZ 

284.4 

289.2 

291.8 

292.0 

291.3 

292.5 

297.5 

295.4 

299.0 

»n 

© 

o 

m 

300.4 

302.1 

c 

CU 

Distance, 

£ 

2294.8 

2308.7 

2316.6 

2323.0 

2328.5 

2329.2 

2335.1 

2336.9 

2348.5 

2358.1 

2360.6 

2371.2 

2408.6 

2417.8 

2432.5 

2438.7 

2439.1 

2476.7 

2482.4 

2506.0 

2515.8 

2524.5 

2525.8 

Long., 
deg.  E 

69.043 

o 

o 

oo 

25.896 

76.000 

77.225 

77.230 

16.318 

33.442 

73.930 

m 

o- 

oo 

r- 

17.627 

15.592 

cn 

oo 

78.270 

14.542 

20.237 

14.433 

o 

o 

r- 

6Z99Z 

82.283 

13.578 

13.002 

14.533 

00 

v© 

4> 

£  © 

j  Z 

«  01) 

-J  « 

T3 

34.541 

41.420 

65.085 

41.430 

43.238 

43.230 

48.265 

67.558 

38.370 

45.375 

59.858 

56.165 

43.438 

42.980 

49.988 

63.815 

50.070 

34.150 

67.371 

49.833 

49.131 

51.308 

46.043 

r- 

o 

Station 

Code 

KBL 

NRN& 

OUL 

NRN 

TLG& 

AAB 

VKA 

APA 

MUR 

KZAG& 

UPP 

KLS 

CHI2& 

KRM& 

PRU 

UME 

PRA 

WRS 

SOD 

UKGK& 

KHC 

CLL 

§ 
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Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 
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bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 
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Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

07/01/68  04:02:00.5  47.909  47.9 

Network 
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ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 
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-J 

c/) 

B 

</5 

CJD 

2- 

On 

304.9 

304.1 

305.4 

© 

00 

o 

m 

308.5 

308.8 

310.5 

313.9 

317.5 

316.4 

318.5 

319.5 

320.3 

317.5 

322.2 

323.8 

328.8 

330.2 

331.1 

333.5 

335.1 

336.5 

337.3 

Pn 

Distance, 

km 

2547.9 

2560.7 

2581.6 

2593.7 

2614.8 

2615.2 

2629.2 

2682.8 

2703.6 

2704.5 

V60LZ 

2744.1 

2754.3 

2756.3 

YSLLZ 

2788.5 

2838.1 

2856.6 

2882.2 

vmz 

2909.7 

2933.5 

2940.3 

Long., 
deg.  E 

66.950 

12.433 

13.607 

13.764 

30.063 

11.978 

91911 

o 

o 

<N 

11.275 

20.417 

73.750 

86.277 

o 

00 

oo 

© 

13.403 

12.280 

9.598 

9.195 

8.726 

18.928 

8.412 

8.228 

9/,rz, 

6.670 

J  Z 

«  OJD 
-J  « 

*3 

30.188 

55.683 

06009 

45.709 

69.724 

57.698 

50.665 

69.755 

48.163 

67.840 

33.147 

53.253 

61.049 

42.354 

63.580 

59.649 

48.772 

49.399 

69.632 

49.011 

48.676 

50.964 

52.813 

Station 

Code 

QUE 

COP 

UDD 

TRI 

KRK 

GOT 

MOX 

KEY 

FUR 

KIR 

J 

z 

£ 

ELT 

LHN 

AQU 

SKA 

KON 

STU 

HEI 
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BNS 

WIT 
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w 

bi 
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-X 
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o 
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On 
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b£ 

a> 

w 
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-a 
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O 
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m 

• 

o 
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<N 

© 

Tt 

o 
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r- 
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ZJ 

Zj 
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C 
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O 

£ 

4> 
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G> 

E 

H 

"3 

> 
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bD 
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s 
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bD 
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c 
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a> 

u 
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O 
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J  Z 
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C/3 


lo 

m 
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oo 
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«— 1 
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Tt 

oo 

oo 

rf 

A-28 


w 

bJD 

s  s 

Source 

bulletin 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

-S  ^ 

3  If) 

•B  ^ 

c 

o 

Network 

SO 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

SD 

GS 

GS 

so 

ISC 

so 

so 

ISC 

so 

ISC 

ISC 

so 

CSE 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

09/02/69  04:59:58.61  57.220 

OX) 

J 

192.9 

254.6 

262.9 

<N 

VO 

<N 

275.9 

281.3 

295.9 

307.4 

339.4 

333.4 

491.4 

C/D 

Travel  Times,  sec 

Sn 

0T9I 

215.0 

217.4 

vzzz 

226.0 

230.1 

240.2 

669Z 

367.4 

396.4 

393.4 

OX) 

cu 

109.2 

147.7 

150.1 

152.3 

159.8 

163.5 

169.8 

190.4 

191.4 

a. 

Pn 

47.4 

89.0 

117.2 

119.1 

122.9 

oo 

CM 

130.4 

136.1 

141.4 

149.9 

150.2 

201.8 

209.2 

VL\Z 

219.4 

220.8 

vozz 

220.3 

VLZZ 

239.5 

236.0 

Distance, 

km 

321.2 

691.1 

903.2 

921.3 

948.1 

991.2 

roioi 

1042.9 

1103.4 

1188.0 

p 

00 

oo 

S'0091 

1677.4 

1743.9 

1743.9 

1789.9 

1790.2 

1793.1 

1844.2 

1917.3 

1936.4 

r  u 1 

CJD  . 

S  si 

©  o 

■J  -a 

60.637 

62.583 

67.440 

68.157 

68.300 

69.025 

68.617 

o 

o 

© 

37.625 

36.568 

36.568 

33.442 

ZILLZ 

83.266 

83.266 

25.896 

80.250 

24.651 

26.629 

43.517 

28.273 

J  Z 

c?  wi 

56.827 

52.583 

52.930 

53.261 

52.960 

52.912 

52.283 

53.005 

OO 

m 

55.115 

55.115 

67.558 

64.085 

54.850 

54.850 

65.085 

o 

o 

tj- 

o 

wo 

60.509 

67.371 

41.733 

50.190 

Station 

Code 

SVE 

KUST& 

RAIS& 

VOLD& 

IMAN& 

KKOR& 

VLAD& 

BRV& 

MOS 

OBN 

OBN 

APA 

KJN 

NVS 

NVS 

OUL 

SEM 

NUR 

SOD 

BKR 

VYP& 

A-29 


rime(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

>:58.61  57.220  55.393 
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bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

— 
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bulletin 

record 
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record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

2 

U 

© 
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0> 

r 

SO 

GS 

ISC 

SD 
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SO 

SD 

so 

GS 

ISC 

GS 

so 

CSE 

ISC 

CSE 

CSE 

CSE 

CSE 

CSE 

so 

U 

GO 

GS 
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so 
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$D 

J 

C/3 

c 

c/3 

431.4 

OJD 

cu 

c 

cu 

239.4 

239.6 

240.8 

243.4 

246.2 

246.4 

252.4 

250.7 

248.6 

252.4 

255.4 

259.1 

259.4 

261.9 

263.8 

263.8 

266.6 

268.6 

268.6 

264.4 

VZLZ 

l‘9Z,3 

280.1 

Distance, 

km 

1938.2 

1953.3 

1953.3 

1967.5 

1994.1 

1994.1 

Tt 

o 

o 

(N 

2012.8 

2033.6 

2042.0 

2075.3 

2085.3 

2110.1 

2121.5 

2123.9 

2126.7 

2168.7 

2180.7 

2181.7 

2187.6 

22473 

2254.6 

006ZZ 

.5 

zs  •• 

'u  2 

O  o 

r  Lri 
wD  . 

S  CJD 

o  o> 

-J  "3 

42.810 

46.319 

27.007 

44.370 

86.277 

86.277 

34.116 

34.403 

20.237 

34.155 

46.330 

72.520 

20.417 

72.580 

72.280 

72.730 

73.280 

77.225 

77.230 

17.627 

25.067 

78.275 

68.760 

o\ 

V© 

o>  '  *• 

j  z 

cS  OJD 

J  o 

3 

41.750 

40.647 

69.755 

o 

o 

o 

53.253 

53.253 

44.949 

44.682 

63.815 

44.487 

39.500 

41.970 

67.840 

41.620 

41.470 

41.630 

41.430 

43.238 

43.230 

59.858 

48.315 

42.987 

o 

o o 
ro 
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O 

Station 

Code 

ABS 

KRV 

— 
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ELT 

ELT 

SIM 

ALU 

UME 

YAL 

GRS 

UZUN& 

KIR 

I 

RYAZ& 

KARK& 

KZUR& 

■8 

o 

- 

H 

AAB 

UPP 

KOV 

KRM 

DSH 
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Source 
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bulletin 

record 
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•a 

a 
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so 
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so 
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so 

GS 
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ISC 

so 

so 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 
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Date  Origin  Time(UT)  Latitude  (deg.  N) 

09/02/69  04:59:58.61  57.220 

OX) 

-1 

c n 

557.4 
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c 

C/3 

• 

OX) 

a. 

0* 

282.2 

281.4 

286.3 

287.2 

293.2 

287.9 

290.3 

291.8 

294.1 

VL6Z 

300.2 

304.4 

304.9 

311.4 

311.7 

315.4 

322.9 

320.4 

323.4 

324.5 

331.5 

332.9 

e 

a- 

281.6 

Distance, 

km 

696 ZZ 

2315.5 

2325.8 

2378.0 

2390.7 

2391.6 

2398.5 

2412.1 

2442.5 

2459.0 

2468.8 

2493.5 

2551.9 

2551.9 

2609.2 

2634.0 

2662.0 

2719.4 

2731.6 

YZLLZ 

2788.8 

2874.0 

2883.0 

Long., 
deg.  E 

70.320 

49.383 

23.514 

13.928 

22.293 

69.780 

13.696 

13.320 

19.940 

20.313 

25.038 

71.530 

94.087 

94.087 

12.433 

9.598 

19.024 

69.043 

17.105 

14.542 

13.002 

11.924 

13.578 
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36.758 

48.514 

60.539 

48.631 

37.900 
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9LV09 

oo 

in 

o 

o 

in 
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45.268 

O 

OO 

•'3- 

m 

51.563 

51.563 

55.683 

59.649 

47.484 

34.541 

00 

VO 

oo 

49.988 

51.308 

78.918 

49.131 
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Code 

GAR 

SRI 

MZG 

APP 

UZH 

KUL 

HFS 

SLL 

KRA 

NIE 

CMP 

KHO 

UER 

UER 

COP 

KON 

BUD 

KBL 

BRA 

PRU 

CLL 

KBS 

KHC 

A-31 
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2- 


4> 

O 
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oo 
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o 
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ON 

ON 

ON 

(N 

<N 

CN 
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S 

WD 

Source 

bulletin 

record 

record 

record 

record 

record 

record 

record 

record 
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bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 
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■S  ^ 
s  ^ 
•a  ** 

a 

o 

Network 

so 

so 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

so 

SD 

so 

so 

SO 

so 

ISC 

SO 

GS 

ISC 
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Date  Origin  Time(UT)  Latitude  (deg.  N) 

09/08/69  04:59:58.70  57.220 

OX) 

93.3 

191.4 

253.3 

263.0 

267.6 

275.7 

V6LZ 

284.0 

296.7 

339.3 

(/) 

Travel  Times,  sec 

Sn 

86.3 

0091 

214.3 

217.7 

223.1 

225.3 

228.8 

230.2 

239.5 

235.0 

269.9 

367.3 

396.3 

393.3 

01) 

a- 

49.8 

o o 
o 

oo 

2 

149.3 

153.3 

159.1 

9X91 

167.5 

169.3 

190.3 

flu 

Pn 

46.3 

46.8 

oo 

oo 

oo 

oo 

to 

119.5 

122.8 

127.5 

129.5 

133.0 

135.6 

134.3 

143.3 

149.7 

150.3 

195.3 

201.6 

209.5 

219.3 

222.8 

221.0 

220.2 

Distance, 

km 

319.8 

319.8 

690.1 

6*106 

919.9 

946.7 

989.8 

1008.9 

1028.7 

1041.6 

1048.3 

oo 

Tt* 

O 

1189.5 

1189.5 

1480.6 

1601.4 

1678.5 

1742.4 

oo 

oo 

oo 

r- 

1791.0 

1794.4 

Long., 
deg.  E 

60.637 

60.637 

62.583 

67.440 

68.157 

68.300 

69.025 

68.617 

38.210 

o 

to 

o 

o 

r- 

70.250 

37.625 

36.568 

36.568 

30.324 

33.442 

ZILLZ 

83.266 

80.250 

25.896 

24.651 

rZ 

3  s? 

-3 

56.827 

56.827 

52.583 

52.930 

53.261 

52.960 

52.912 

52.283 

o 

5 

p 

oo 

to 

53.005 

53.083 

55.738 

55.115 

55.115 

59.773 

67.558 

64.085 

o 

to 

oo 

''3- 

to 

50.400 

65.085 

60.509 

Station 

Code 

SVE 

SVE 

H 

* 

RAIS& 

VOLD& 

IMAN& 

KKOR& 

VLAD& 

BORK& 

BRV& 

BRV 

MOS 

OBN 

OBN 

PUL 

APA 

KJN 

SAN 

SEM 

OUL 

NUR 

A-33 


te  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

i/69  04:59:58.70  57.220  55.417 
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record 

bulletin 

bulletin 

bulletin 

record 

bulletin 
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bulletin 
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record 

bulletin 
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bulletin 

bulletin 

bulletin 
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bulletin 
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bulletin 

* 

- 

£ 

r 

CSE 

ISC 

so 

so 

CSE 

SO 

CSE 

ISC 

CSE 

GS 

so 

CSE 

GS 

so 

so 

ISC 

so 

CSE 

CSE 

ISC 

CSE 

CSE 

so 

Travel  Times,  sec 

0X3 

■J 

rXl 

429.0 

425.4 

436.6 

c 

c/5 

414.3 

429.3 

447.1 

451.3 

OX) 

Cl, 

ft. 

v\zz 

235.4 

244.0 

246.0 

244.0 

260.5 

c 

cu 

224.6 

228.3 

230.3 

231.9 

230.8 

239.4 

VLZZ 

240.5 

238.8 

V9PZ 

246.4 

243.3 

251.3 

251.3 

250.3 

249.1 

250.3 

259.9 

256.2 

259.3 

264.1 

ZP9Z 

261.3 

Distance, 

km 

1831.9 

1845.1 

1846.4 

1873.7 

1876.0 

1918.0 

1937.8 

1954.1 

1967.4 

1992.7 

1992.7 

2003.5 

2005.3 

O 

TT 

O 

<N 

VtZOZ 

OO 

m 

o 

(N 

2043.2 

2084.3 

r^- 

cn 

o 

(N 

p 

(N 

2120.6 

6ZZIZ 

2125.6 

Long., 
deg.  E 

30.830 

26.629 

44.700 

44.130 

24.330 

43.517 

28.273 

27.007 

27.131 

86.277 

86.277 

28.128 

34.116 

34.403 

69.310 

20.237 

34.155 

72.520 

26.925 

LIV0Z 

72.580 

O 

oo 

(N 

<N 

28.818 

Lat., 
deg.  N 

49.520 

67.371 

42.080 

41.980 

56.660 

41.733 

50.190 

69.755 

oo 

oo 

d 

»r> 

53.253 

53.253 

66Z6P 

44.949 

44.682 

41.340 

63.815 

44.487 

41.970 

48.850 

67.840 

41.620 

41.470 

46.998 

Q  ^ 
ON 
O 

Station 

Code 

BOGY& 

SOD 

DUS 

GOR 

BALD& 

BKR 

VYP& 

KEY 

•3 

Z 

CZ 5 

o 

C/5 

ELT 

ELT 

LITI& 

SIM 

ALU 

TAS 

UME 

YAL 

UZUN& 

S 

u 

a 

KIR 

KARA& 

RYAZ& 

KIS 

A-34 


w 

OX) 

i  £ 

Source 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

09/08/69  04:59:58.70  57.220  55.4 

Network 

CSE 

CSE 

CSE 

so 

ISC 

ISC 

so 

SO 

CSE 

so 

GS 

SO 

ISC 

so 

ISC 

CSE 

ISC 

SO 

SO 

ISC 

ISC 

ISC 

ISC 

OX) 

-3 

505.4 

Travel  Times,  sec 

Sn 

505.7 

505.8 

OX) 

fiu 

276.5 

282.3 

279.7 

281.3 

282.3 

281.7 

283.3 

285.7 

286.2 

291.4 

287.3 

o 

oo 

oo 

<N 

290.6 

291.3 

294.4 

Pn 

264.3 

266.0 

268.5 

268.5 

264.2 

272.8 

272.3 

276.3 

(N 

cn 

r- 

(N 

Distance, 

km 

2125.7 

2167.7 

2179.5 

o 

oo 

(N 

2189.0 

2230.9 

2248.7 

2253.4 

2280.4 

2286.3 

2288.7 

V96ZZ 

2315.8 

2327.2 

2340.8 

2376.0 

2379.3 

2390.8 

2392.1 

2399.8 

2413.4 

2444.0 

2460.5 

Long., 
deg.  E 

72.730 

73.280 

77.225 

O 

cn 

CN 

17.627 

18.928 

25.067 

78.275 

24.055 

76.000 

88.352 

70.320 

49.383 

23.514 

33.767 

23.094 

13.928 

69.780 

22.293 

13.696 

13.320 

19.940 

20.313 

j  Z 
a  e  x) 

-a 

41.630 

41.430 

43.238 

43.230 

59.858 

69.632 

48.315 

42.987 

48.737 

41.430 

50.097 

39.000 

36.758 

00 

41.372 

48.155 

60.539 

37.900 

48.631 

60.134 

60.476 

oo 

l/*> 

o 

o' 

49.419 

Station 

Code 

KARK& 

KZUR& 

TLG& 

AAB 

UPP 

TRO 

KOV 

KRM 

BOGR& 

NRN 

CUR 

GAR 

SRI 

MZG 

KAS 

MKOP& 

APP 

KUL 

UZH 

HFS 

SLL 

KRA 

NIE 

A-35 


te  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

i/69  04:59:58.70  57.220  55.417 

Source 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

U 

o 

£ 

ZJ 

Z 

ISC 

so 

so 

so 

ISC 

SO 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

Travel  Times,  sec 

ox 

J 

a 

n 

ox 

ft- 

cu 

305.3 

300.8 

302.3 

304.6 

oo 

o 

m 

309.8 

ooie 

311.8 

314.3 

320.1 

319.3 

324.3 

328.3 

324.4 

331.3 

332.5 

334.3 

339.8 

342.3 

a 

a- 

Distance, 

E 

2470.2 

wen 

2550.5 

2550.5 

90193 

2611.5 

2611.5 

2635.3 

2663.4 

2718.7 

2733.0 

2774.1 

2775.5 

2790.3 

2874.5 

2884.4 

2910.5 

2960.2 

2992.1 

Long., 
deg.  E 

25.038 

71.530 

94.087 

94.087 

12.433 

o 

p 

oo 

o 

VO 

p 

oo 

9.598 

19.024 

69.043 

17.105 

16.318 

14.433 

13.002 

11.924 

13.578 

919TI 

O 

o 

p 

o 

11.222 

Lat., 
deg.  N 

45.268 

O 

oo 

cn 

51.563 

51.563 

55.683 

80.620 

80.620 

59.649 

oo 

34.541 

48.168 

48.265 

50.070 

51.308 

78.918 

49.131 

50.665 

51.670 

49.692 

c<J 

a  5 

OS 

o 

Station 

Code 

CMP 

KHO 

UER 

UER 

COP 

KHE 

KHE 

KON 

BUD 

KBL 

BRA 

VKA 

PRA 

CLL 

KBS 

KHC 

MOX 

MOY 

GRF 

A-36 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/26/69  06:59:58.14  45.848  42.600 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

Network 

so 

so 

so 

so 

GS 

SO 

so 

so 

SO 

so 

so 

so 

GS 

ISC 

CSE 

GS 

SO 

so 

CSE 

so 

ISC 

OJO 

319.9 

325.2 

331.9 

Travel  Times,  sec 

c n 

Sn 

6  81 1 

6081 

248.9 

252.3 

6Z9Z 

CL 

108.9 

156.6 

oo 

r- 

— 

Pn 

55.9 

63.7 

65.3 

65.9 

68.9 

70.9 

76.9 

78.9 

90.4 

87.9 

oo 

oo 

89.9 

104.9 

114.9 

124.3 

137.4 

142.4 

142.4 

147.0 

147.9 

151.2 

Distance, 

km 

387.9 

446.4 

455.1 

462.5 

oo 

oo 

oo 

o 

556.6 

570.8 

648.0 

651.0 

655.2 

679.8 

767.3 

867.5 

971.0 

1064.5 

1114.2 

1114.2 

1151.1 

1153.0 

1155.7 

Long., 
deg.  E 

o 

o 

oo 

44.130 

o 

oo 

<N 

43.517 

44.750 

47.505 

44.370 

35.390 

44.470 

46.319 

34.403 

34.155 

46.330 

33.767 

30.830 

oo 

oo 

00 

(N 

36.568 

36.568 

28.128 

37.625 

49.383 

r  Z 
«  CUD 

-a 

42.400 

41.980 

41.750 

41.733 

41.730 

42.961 

o 

o 

p 

45.019 

o 

o 

40.647 

44.682 

44.487 

39.500 

41.372 

49.520 

46.998 

55.115 

55.115 

49.299 

55.738 

36.758 

Station 

Code 

ZUG 

GOR 

ABS 

BKR 

TI2 

MAK 

STE 

FEO 

ERE 

KRV 

ALU 

YAL 

GRS 

KAS 

BOGY& 

KIS 

OBN 

OBN 

LITI& 

MOS 

SRI 

A-37 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

26/69  06:59:58.14  45.848  42.600 

Source 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

£ 

u 

s 

£ 

z 

r 

CSE 

ISC 

ISC 

CSE 

ISC 

CSE 

00 

a 

ISC 

c A 

a 

<A 

a 

CSE 

CSE 

ISC 

GO 

a 

00 

a 

CSE 

ISC 

A 

a 

ISC 

CSE 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OX 

J 

324.0 

335.3 

362.0 

367.8 

386.0 

413.9 

412.4 

432.6 

A 

337.9 

in 

o 

oo 

cn 

S 

A 

266.8 

276.9 

ir! 

r- 

(N 

281.9 

308.9 

328.9 

347.6 

344.9 

360.4 

OX 

cu 

189.9 

223.9 

a 

cu 

154.1 

154.9 

155.8 

154.5 

157.9 

159.2 

167.8 

172.9 

172.9 

170.9 

176.4 

175.5 

6061 

183.9 

oo 

oo 

oo 

192.8 

194.4 

203.6 

YZ\Z 

215.9 

214.9 

Distance, 

km 

1 - 

1169.1 

1210.9 

1214.2 

1226.7 

1229.4 

1268.6 

1290.6 

1341.7 

1351.3 

1354.8 

1387.9 

1433.7 

1449.9 

1452.7 

1471.1 

1499.7 

1522.4 

1561.8 

1613.5 

1628.2 

1666.1 

1685.2 

1712.7 

Long., 
deg.  E 

28.273 

26.900 

29.059 

26.925 

26.725 

27.131 

25.933 

51.386 

56.270 

25.067 

38.210 

24.055 

35.890 

24.031 

23.514 

23.094 

ZIZ9Z 

22.293 

28.126 

62.583 

23.446 

35.197 

20.313 

J  ^ 

e3  OX 

50.190 

46.567 

41.066 

o 

m 

oo 

o o 
rr 

45.870 

oo 

oo 

o 

48.283 

35.738 

39.028 

48.315 

58.040 

48.737 

33.823 

49.819 

48.514 

48.155 

39.246 

48.631 

36.216 

52.583 

40.374 

31.772 

49.419 

o\ 

© 

Station 

Code 

VYP& 

BAC 

ISK 

DEM& 

VRI 

SOSN& 

CRA 

TEH 

KAT 

KOV 

BORK& 

BOGR& 

KSA 

LVV 

MZG 

MKOP& 

PRK 

UZH 

ARG 

KUST& 

PLG 

JER 

NIE 

A-38 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/26/69  06:59:58.14  45.848  42.600 

Source 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

so 

CSE 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

SO 

SO 

ISC 

ISC 

Travel  Times,  sec 

W) 

J 

c n 

G 

<75 

379.0 

448.9 

450.9 

452.9 

CJD 

a. 

ffL, 

236.4 

238.9 

268.9 

271.9 

271.6 

273.9 

£ 

214.9 

215.9 

99  \Z 

216.9 

216.9 

226.9 

225.9 

238.9 

241.9 

241.9 

248.9 

250.9 

250.3 

247.6 

255.9 

262.6 

262.9 

268.4 

Distance, 

km 

1741.1 

1741.6 

1745.6 

1746.7 

1749.1 

1785.5 

1804.5 

1856.1 

1925.2 

1930.5 

1944.7 

1999.5 

2000.9 

L'ZOOZ 

2009.7 

2055.1 

2131.5 

2141.0 

2162.6 

2184.5 

VOOZZ 

2201.1 

2227.9 

Long., 
deg.  E 

60.637 

24.330 

21.439 

19.940 

30.324 

23.717 

19.024 

18.313 

34.950 

24.200 

17.105 

Z9i'9\ 

20.590 

16.318 

24.651 

15.994 

14.542 

70.250 

14.533 

69.603 

69.310 

13.578 

13.764 

CJ  QU 

56.827 

56.660 

41.972 

50.058 

59.773 

37.972 

oo 

47.813 

29.550 

35.407 

48.168 

48.248 

38.177 

48.265 

60.509 

45.829 

49.988 

53.083 

46.043 

42.319 

41.340 

49.131 

45.709 

Station 

Code 

SVE 

BALD& 

SKO 

KRA 

PUL 

ATH 

BUD 

SRO 

EIL 

VAM 

BRA 

VIE 

VLS 

VKA 

NUR 

ZAG 

PRU 

BRV 

LJU 

CHM 

TAS 

KHC 

TRI 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

26/69  06:59:58.14  45.848  42.600 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

n 

* 

u 

D 

£ 

3 

r 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

GS 

CSE 

ISC 

ISC 

SO 

CSE 

GS 

ISC 

so 

ISC 

so 

ISC 

ISC 

Travel  Times,  sec 

bD 

</} 

<*> 

be 

a- 

- 

271.5 

274.9 

274.4 

282.1 

285.4 

285.8 

288.9 

288.9 

288.9 

291.2 

293.3 

294.1 

294.4 

292.2 

294.5 

296.2 

296.1 

298.6 

305.9 

307.9 

308.3 

307.4 

305.4 

c 

O, 

Distance, 

km 

2228.5 

2247.5 

2266.5 

2290.8 

2341.5 

2369.3 

2370.1 

2376.9 

2378.2 

2396.8 

2405.0 

2424.0 

2428.5 

2433.3 

2433.8 

2442.4 

2474.1 

2478.5 

2555.0 

2556.9 

2561.5 

2566.9 

2569.7 

W>  U 
g  bi 

3  -S 

Zl  LLZ 

13.002 

17.627 

68.760 

91911 

25.896 

11.222 

11.275 

15.555 

71.660 

69.780 

72.520 

12.702 

20.237 

O 

OO 

o 

OO 

to 

(N 

K 

33.442 

9.925 

74.620 

69.043 

71.530 

8.447 

26.629 

J-Z 

C5 

-o 

64.085 

51.308 

59.858 

38.570 

50.665 

65.085 

49.692 

48.163 

38.199 

000  1^ 

37.900 

41.970 

oo 

63.815 

40.370 

41.620 

67.558 

53.465 

42.830 

34.541 

37.480 

50.222 

67.371 

as 

© 

Station 

Code 

KJN 

CLL 

UPP 

DSH 

MOX 

OUL 

GRF 

FUR 

MES 

NAM 

KUL 

UZUN& 

RMP 

UME 

FRG 

•8 

1 

2 

APA 

HAM 

FRU 

KBL 

KHO 

TNS 

SOD 

w 

M 

s  o 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

09/26/69  06:59:58.14  45.848  42.f 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

so 

SO 

SD 

SD 

ISC 

ISC 

CSE 

SD 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

OX) 

Travel  Times,  sec 

Sn 

OX) 

CL. 

PU 

309.9 

310.4 

313.7 

314.9 

* n 
o 6 

cn 

326.6 

326.7 

321.6 

321.1 

322.5 

322.3 

322.9 

323.4 

323.4 

323.4 

325.3 

322.4 

321.9 

323.5 

325.0 

328.9 

325.5 

331.8 

c 

ft. 

Distance, 

km 

2578.2 

2595.3 

2630.3 

2654.0 

2690.0 

2690.5 

2690.5 

2697.5 

2715.5 

2719.8 

2731.7 

Z'LZLZ 

2742.0 

2742.6 

2742.6 

2755.8 

2760.0 

2761.1 

2771.4 

2782.0 

2788.8 

2798.1 

2831.8 

Long., 
deg.  E 

8.412 

8.228 

99  LL 

9  LYL 

6.670 

76.110 

76.110 

73.930 

76.000 

76.950 

66.950 

6.133 

77.225 

77.230 

77.230 

o 

o 

6.915 

LW0Z 

6.626 

7.050 

5.381 

27.007 

78.275 

j  Z 
«  OX) 

49.011 

48.676 

00 

o o 

50.964 

52.813 

42.280 

42.280 

38.370 

41.430 

43.267 

oo 

oo 

o 

m 

49.600 

43.238 

43.230 

43.230 

34.150 

45.289 

67.840 

45.688 

44.183 

49.833 

69.755 

42.987 

Station 

Code 

KRL 

BUH 

STR 

BNS 

WIT 

RYB 

RYB 

MUR 

NRN 

AAA 

QUE 

LUX 

TLG& 

AAB 

AAB 

WRS 

LNS 

KIR 

RSL 

ISO 

WRM 

KEV 

KRM 

ime(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

58.14  45.848  42.600 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

o 

£ 

r 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

W> 

J 

s 

c/3 

WO 

fiu 

Ch 

326.4 

333.4 

337.9 

337.6 

338.3 

340.0 

s 

cu 

Distance, 

km 

2842.2 

2860.0 

09Z6Z 

2941.2 

2954.7 

2972.0 

f-  £ 

.£  IT) 

04)  •  • 

■c  ® 

o  ® 

r  rg 

CJD 

S  WD 

O  a, 

J  T3 

, 

4.594 

o 

o 

oo 

r- 

73.252 

3.859 

18.928 

3.506 

Date 

26/69 

Lat., 
deg.  N 

50.096 

42.480 

33.650 

47.268 

69.632 

47.062 

ON 

O 

Station 

Code 

DOU 

PRZ 

NIL 

LOR 

TRO 

SSF 

A-42 


w 

QJD 

i  § 

Ml 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

12/06/69  07:02:59.85  43.867  54.* 

Network 

SO 

so 

GS 

SO 

SO 

so 

GS 

so 

SO 

SO 

ISC 

SO 

ISC 

ISC 

so 

SO 

CSE 

CSE 

so 

ISC 

SO 

S J 

if' 

o 

E 

CUD 

J 

LZLZ 

313.3 

322.9 

370.6 

CD 

CD 

8  661 

253.2 

260.6 

274.2 

H 

“3 

> 

Cl 

2- 

H 

5DX 

Ph 

oo 

CU 

Pn 

76.2 

81.2 

85.4 

96.5 

100.2 

102.2 

112.2 

8  111 

118.2 

118.6 

122.2 

124.7 

122.7 

126.4 

131.6 

141.2 

143.3 

148.2 

155.7 

163.2 

167.6 

Distance, 

km 

550.5 

598.4 

620.3 

720.7 

753.5 

784.3 

o 

wo 

oo 

o 

rf 

wo 

oo 

894.1 

913.4 

931.2 

946.8 

947.1 

958.7 

1006.2 

1110.2 

1126.0 

1148.3 

1220.0 

1245.2 

1305.9 

Long., 
deg.  E 

56.270 

47.505 

48.642 

58.350 

<N 
wo 
oo 
o b 

Tf 

46.319 

44.750 

46.330 

44.130 

44.370 

59.588 

44.470 

51.386 

46.327 

42.810 

66.950 

62.583 

Z9ZL9 

69.310 

47.106 

68.760 

r  £ 

«  OJD 

-J 

T3 

39.028 

42.961 

40.646 

37.950 
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40.647 

41.730 
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)ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06/69  07:02:59.85  43.867  54.800 
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Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

12/06/69  07:02:59.85  43.867  54.* 

Network 

so 

ISC 

so 

so 

CSE 

CSE 

ISC 

ISC 

ISC 

SO 

CSE 

CSE 

CSE 

ISC 

CSE 

ISC 

ISC 

ISC 

CSE 

CSE 

ISC 

so 

ISC 

OX) 

547.5 
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Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

04:59:55.5  52.20  (?)  55.70  (?) 
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record 
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224.5 

226.5 

234.5 
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Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

06/25/70  04:59:55.5  52.20  (?)  55.7C 
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Date  Origin  Time(UT)  Latitude  (deg.  N) 

12/12/70  07:00:59.83  43.85 
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deg.  E 
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41.277 

39.720 

61.380 

71.660 

61.090 

69.025 

71.780 

61.350 

60.637 

70.250 

Lat., 
deg.  N 
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Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07:00:59.83  43.85  54.80 
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41.066 

41.046 

47.193 

31.772 

fN 

Station 

Code 

FEO 

SHI 

KBL 

SUFI& 

ALU 

KAS 

FABK 

AAA 

TLG& 

AAB 

OBN 

KDSK 

QUE 

MGN 

KRM 

KSA 

TEGR& 

BKOL& 

GPA 

ISK 

1ST 

IAS 

JER 

A-52 


w 

OJD 

6 

T3  O 

'w' 

Source 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

«  • 

3 

2  IT) 

Gfl 

a 

o 

Network 

ISC 

ISC 

CSE 

ISC 

SO 

ISC 

SD 

ISC 

ISC 

ISC 

ISC 

GS 

so 

ISC 

so 

ISC 

SO 

ISC 

so 

so 

ISC 

ISC 

ISC 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

12/12/70  07:00:59.83  43.85 

OD 

J 

Travel  Times,  sec 

C/5 

Sn 

493.1 

OX) 

Cm 

Cm 

274.2 

265.2 

272.2 

277.8 

281.2 

284.2 

285.7 

287.2 

288.2 

290.2 

287.8 

287.8 

290.0 

Z16Z 

291.5 

291.7 

292.0 

295.7 

300.7 

307.2 

309.2 

309.5 

s 

Cm 

269.6 

Distance, 

km 

2182.2 

2198.3 

2212.0 

Z91ZZ 

2270.3 

2283.4 

2334.5 

2346.0 

2353.6 

2364.5 

2367.3 

2376.3 

2376.3 

2391.4 

2398.9 

2412.8 

2417.5 

2418.4 

2449.7 

2519.1 

2539.3 

2585.5 

VZ09Z 

Long., 
deg.  E 

27.183 

26.900 

27.131 

26.725 

25.933 

26.097 

25.067 

28.087 

25.038 

34.950 

25.333 

83.266 

83.266 

26.325 

24.198 

28.126 

30.324 

ZLZ9Z 

23.514 

r- 

<N 

d 

OO 

23.334 

31.342 

23.446 

Lat., 
deg.  N 

45.695 

46.567 

OO 

OO 

© 

wo 

45.870 

48.283 

44.414 

48.315 

37.600 

45.268 

29.550 

43.217 

54.850 

O 

OO 

39.826 

»/■> 

p 

OO 

36.216 

59.773 

39.246 

48.514 

53.253 

42.685 

29.858 

40.374 

Station 

Code 

FOC 

BAC 

SOSN& 

VRI 

CRA 

BUC 

KOV 

CIN 

CMP 

E1L 

PVL 

NVS 

NVS 

z 

SI 

w 

RAK 

ARG 

PUL 

PRK 

MZG 

ELT 

SOF 

HLW 

PLG 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

'12/70  07:00:59.83  43.85  54.80 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

. 

h 

* 

u 

£ 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

o 

o 

C/5 

vT 

ZJ 

s 

SU 

!/} 

C 

C/5 

“o 

> 

cs 

Im 

H 

OX) 

a- 

Pm 

311.2 

310.2 

315.8 

1  316.2 

. 

316.0 

318.9 

318.8 

317.2 

318.8 

327.2 

329.8 

331.6 

330.2 

336.1 

335.2 

334.7 

337.1 

341.4 

341.4 

cu 

Distance, 

km 

2605.1 

2616.5 

2669.2 

2677.9 

rn 

oo 

VO 

<N 

2710.2 

2712.0 

2720.0 

YLZLZ 

2822.0 

2837.4 

2838.8 

2855.5 

2919.7 

VYUSC 

2925.3 

2959.9 

2979.5 

2982.6 

Long., 
deg.  E 

LIZLL 

21.743 

20.539 

23.717 

£I€  03 

21.439 

19.940 

19.894 

24.651 

27.712 

20.851 

18.313 

19.865 

20.590 

33.442 

17.105 

25.896 

16.362 

16.318 

M-Sap 

‘•jtn 

28.683 

44.863 

48.496 

37.972 

49.419 

41.972 

oo 

yn 

o 

© 

47.919 

60.509 

oo 

p 

Tf 

VO 

39.657 

47.813 

41.348 

38.177 

67.558 

48.168 

65.085 

OO 

(N 

OO 

48.265 

Station 

Code 

NDI 

SSR 

JOS 

ATH 

NIE 

SKO 

KRA 

PSZ 

NUR 

KJN 

JAN 

SRO 

TIR 

VLS 

APA 

BRA 

OUL 

VIE 

VKA 

A-54 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

12/23/70  07:00:59.76  44.025  54.933 

Source 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

Network 

CSE 

so 

CSE 

SD 

SD 

so 

ISC 

ISC 

ISC 

ISC 

so 

CSE 

SD 

CSE 

SD 

CSE 

CSE 

SO 

CSE 

GS 

so 

Ofl 

140.0 

229.6 

326.9 

377.9 

389.8 

Travel  Times,  sec 

CO 

Sn 

123.3 

9061 

260.9 

307.9 

321.7 

327.8 

OX) 

& 

77.0 

132.0 

O' 

Pn 

66.5 

86.2 

104.4 

114.2 

118.6 

voz\ 

117.7 

122.4 

124.7 

127.7 

132.6 

144.9 

157.2 

170.5 

9081 

oo 

182.4 

183.5 

185.6 

9161 

196.2 

Distance, 

km 

499.3 

638.9 

809.8 

859.5 

907.7 

928.8 

932.5 

942.0 

967.2 

978.1 

1019.7 

1144.9 

1221.9 

1340.1 

1410.6 

1424.5 

© 

© 

1444.6 

1461.4 

1507.1 

1551.9 

Long., 
deg.  E 

60.483 

48.642 

64.277 

o 

© 

r-; 

44.130 

44.370 

49.383 

59.588 

51.386 

46.327 

42.810 

67.262 

39.720 

61.380 

71.660 

61.090 

69.025 

71.780 

61.350 

70.250 

35.390 

Lat., 
deg.  N 

42.100 

40.646 

41.573 

42.080 

© 

oo 

Os 

41.000 

36.758 

36.311 

35.738 

38.068 

41.750 

39.388 

43.583 

55.350 

© 

© 

© 

56.230 

52.912 

40.370 

56.530 

53.083 

45.019 

Station 

Code 

NUKU& 

SHE 

* 

0* 

- 

SI 

DUS 

GOR 

STE 

SRI 

MSH 

TEH 

TAB 

ABS 

URG& 

soc 

DOLG& 

NAM 

NIP& 

KKOR& 

FRG 

KAVO& 

BRV 

FEO 

A-55 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07:00:59.76  44.025  54.933 

Source 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

— 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

" 

* 

U 

O 

£ 

r 

CSE 

ISC 

ISC 

so 

GS 

ISC 

GS 

CSE 

SO 

SO 

so 

so 

CSE 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

o 

a> 

o 

s 

H 

"o 

> 

2 

H 

DD 

■J 

454.3 

CO 

OO 

O 

lO 

516.2 

OO 

to 

627.2 

C/3 

381.6 

423.4 

460.4 

498.2 

C 

C/5 

361.1 

o 

r-’ 

o 

rf 

393.2 

492.2 

OX) 

Pm 

• 

CM 

241.0 

254.5 

254.6 

256.2 

264.7 

265.2 

ZP9Z 

271.0 

Z69Z 

271.9 

273.7 

Pn 

201.9 

202.3 

203.5 

208.2 

217.2 

220.7 

225.1 

224.8 

oo 

rf 

<N 

<N 

224.2 

229.7 

236.7 

248.2 

249.2 

VOLZ 

Distance, 

kin 

1597.3 

© 

rn 

o 

'O 

1607.4 

1653.7 

1733.1 

1751.9 

1770.9 

1793.4 

1793.9 

oo 

© 

o 

oo 

1816.8 

1882.5 

1989.1 

SI661 

VLZ0Z 

2066.0 

2138.7 

2144.4 

2150.1 

2191.7 

9Z0ZZ 

2211.5 

V6\ZZ 

Long., 
deg.  E 

73.553 

69.043 

52.526 

34.155 

76.447 

33.767 

76.950 

77.225 

77.230 

36.568 

oo 

oo 

78.275 

0ZL6L 

35.890 

79.983 

30.309 

29.059 

28.996 

27.562 

35.197 

26.900 

27.131 

27.757 

o 

X  ^ 

Lat., 
deg.  N 

40.057 

34.541 

29.644 

r- 

oo 

rr 

rf 

43.147 

41.372 

43.267 

43.238 

43.230 

55.115 

42.123 

42.987 

43.390 

33.823 

42.633 

40.289 

41.066 

41.046 

47.193 

ZLL'\£ 

46.567 

OO 

OO 

© 

to 

41.822 

o  CJ 

<N 

Station 

Code 

SUFI& 

KBL 

SHI 

YAL 

FABK 

KAS 

AAA 

TLG& 

AAB 

OBN 

KDSK 

KRM 

TEGR& 

KSA 

BKOL& 

GPA 

ISK 

1ST 

IAS 

JER 

BAC 

SOSN& 

DMK 

A-56 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

12/23/70  07:00:59.76  44.025  54.933 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

so 

ISC 

so 

SO 

so 

ISC 

ISC 

ISC 

so 

SO 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CUD 

-J 

Travel  Times,  sec 

525.2 

526.0 

532.2 

533.2 

530.2 

592.2 

(N 

oo 

Sn 

506.6 

OX) 

a* 

cl 

273.2 

274.4 

278.6 

281.2 

283.2 

287.3 

287.4 

287.2 

286.2 

288.2 

290.2 

292.2 

292.5 

eooe 

309.0 

310.7 

315.6 

316.1 

316.2 

317.2 

319.2 

319.2 

6m 

Pn 

Distance, 

km 

2221.3 

YLZZZ 

LZLZZ 

00633 

2337.0 

2355.5 

2355.5 

2359.2 

2359.3 

2384.5 

2401.6 

2407.6 

2429.9 

2499.2 

2604.2 

2606.7 

2647.5 

2671.5 

2685.6 

2689.7 

2712.8 

2717.9 

2718.4 

Long., 
deg.  E 

26.725 

28.638 

25.933 

26.097 

25.067 

83.266 

83.266 

25.038 

28.087 

34.950 

24.198 

30.324 

26.272 

86.277 

31.342 

77.217 

21.222 

20.539 

20.313 

23.717 

19.940 

24.651 

21.439 

J  Z 
cS  55JD 

45.870 

39.581 

48.283 

44.414 

48.315 

54.850 

O 

OO 

rr 

45.268 

37.600 

29.550 

48.055 

59.773 

39.246 

53.253 

29.858 

28.683 

45.737 

48.496 

49.419 

37.972 

50.058 

60.509 

41.972 

Station 

Code 

VRI 

DRB 

CRA 

BUC 

KOV 

SAN 

SAN 

CMP 

CIN 

EIL 

RAK 

PUL 

PRK 

ELT 

HLW 

NDI 

TIM 

JOS 

NIE 

ATH 

KRA 

NUR 

SKO 

A-57 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07:00:59.76  44.025  54.933 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

— 

bulletin 

bulletin 

bulletin 

bulletin 

" 

* 

L. 

D 

£ 

z 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

CD 

592.2 

601.2 

G 

<Z5 

CD 

ft- 

CU 

320.2 

315.2 

324.1 

328.3 

340.2 

Z0££ 

336.2 

336.6 

336.6 

338.2 

342.3 

342.3 

Pn 

Distance, 

km 

2722.8 

2747.5 

2780.0 

2809.8 

2835.4 

2847.3 

2909.3 

2927.7 

90£6Z 

2947.5 

00 

oo 

ON 

<N 

2984.8 

Long., 
deg.  E 

- ! - 

19.894 

86961 

24.200 

27.712 

21.747 

20.851 

33.442 

17.105 

20.590 

25.896 

16.362 

16.318 

o 

r- 

j  Z 
«  cd 

-o 

47.919 

46.912 

35.407 

64.085 

38.236 

39.657 

67.558 

48.168 

38:177 

65.085 

48.248 

48.265 

Q  CJ 

<N 

Station 

Code 

PSZ 

KEC 

VAM 

KJN 

PAT 

JAN 

APA 

BRA 

VLS 

OUL 

VIE 

VKA 

A-58 


2 

WD  ^ 

*0 

o  O 

Source 

record 

record 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

a  ^ 

•-  'O 

g?  IT) 
o 

Network 

SO 

CSE 

CSE 

CSE 

CSE 

SD 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

so 

so 

ISC 

ISC 

ISC 

so 

so 

so 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

03/23/71  06:59:58.38  61.40  (?) 

&D 

-J 

9  191 

383.6 

499.6 

405.1 

Travel  Times,  sec 

Sn 

135.6 

142.0 

169.4 

300.6 

335.6 

356.6 

375.6 

386.6 

393.1 

424.8 

446.1 

446.6 

D£ 

IX 

89.6 

119.7 

215.6 

X 

221.2 

Pn 

75.6 

© 

00 

83.4 

95.0 

152.9 

157.4 

171.0 

186.6 

186.6 

197.1 

197.2 

202.9 

212.3 

212.6 

214.6 

214.6 

228.1 

228.6 

238.8 

234.3 

246.1 

246.1 

Distance, 

km 

571.4 

617.5 

640.8 

738.0 

1218.0 

1250.2 

1340.1 

1472.8 

1473.2 

1554.6 

1560.1 

1612.8 

1695.2 

1700.9 

1736.4 

1736.4 

1823.5 

1840.6 

60161 

1919.4 

2000.8 

OO 

O 

O 

O 

(N 

Long., 
deg.  E 

o 

r- 

I/O 

o 6 

61.350 

61.090 

61.380 

69.025 

70.250 

36.568 

27.715 

ZlL'tZ 

26.629 

25.896 

27.007 

24.651 

m 

oo 

© 

oo 

oo 

83.266 

83.266 

20.417 

20.237 

18.928 

o 

uo 

<N 

O 

OO 

86.277 

86.277 

Lat., 
deg.  N 

56.416 

56.530 

56.230 

55.350 

52.912 

53.083 

55.115 

64.199 

64.085 

67.371 

65.085 

69.755 

60S09 

69.430 

O 

OO 

Tf 

uo 

O 

uo 

00 

67.840 

63.815 

69.632 

50.400 

53.253 

53.253 

Station 

Code 

ARU 

KAVO& 

NIP& 

DOLG& 

KKOR& 

BRV 

OBN 

KJF 

KJN 

SOD 

OUL 

KEV 

NUR 

NR1 

SAN 

SAN 

KIR 

UME 

TRO 

SEM 

ELT 

ELT 

Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:59:58.38  61.40  (?)  56.20  (?) 

Source 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

— 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

9 

■£ 

u 

2 

r 

ISC 

CSE 

CSE 

CSE 

ISC 

so 

CO 

a 

so 

GS 

GS 

so 

ISC 

GS 

so 

so 

ISC 

CSE 

CSE 

GS 

GS 

GS 

so 

ISC 

Travel  Times,  sec 

OD 

J 

601.2 

670.6 

710.5 

534.6 

542.6 

542.5 

o o 

E 

457.6 

463.1 

OD 

fiu 

cu 

roz,3 

281.6 

284.6 

287.3 

287.6 

287.1 

290.2 

289.7 

292.7 

293.6 

293.5 

0963 

294.3 

296.3 

298.6 

297.6 

301.5 

299.8 

o 

c 

cl 

256.8 

259.8 

V9LZ 

276.0 

278.6 

Distance, 

kin 

2086.8 

2129.6 

2270.1 

2272.9 

2279.2 

2305.6 

2340.6 

2362.3 

2363.2 

2369.2 

2404.6 

2408.5 

2432.3 

2434.0 

2438.8 

2450.0 

2451.8 

VZ9PZ 

2486.2 

2491.2 

2494.9 

2496.7 

2511.1 

Long., 
deg.  E 

17.627 

27.131 

64.277 

94.953 

13.696 

44.130 

34.403 

42.810 

48.642 

34.155 

44.370 

27.562 

76.447 

25.067 

76.950 

11.924 

77.225 

72.730 

56.270 

44.470 

23.514 

71.660 

9.598 

Date 

'23/71 

Lat., 
deg.  N 

— 

59.858 

50.818 

41.573 

56.252 

60.134 

41.980 

44.682 

41.750 

40.646 

44.487 

o 

o 

p 

47.193 

43.147 

48.315 

43.267 

78.918 

43.238 

41.630 

39.028 

o 

o 

48.514 

41.000 

59.649 

o 

|:« 

l<3 

UPP 

SOSN& 

ZER& 

TAZH& 

HFS 

GOR 

ALU 

ABS 

SHE 

YAL 

STE 

IAS 

FABK 

KOV 

AAA 

KBS 

TLG& 

KARK& 

KAT 

ERE 

MZG 

NAM 

KON 

A-60 


/— s 

w 

OJD  ^ 

"O 

v  o 

Source 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longituc 

03/23/71  06:59:58.38  61.40  (?)  56.2 

Network 

SD 

CSE 

ISC 

GS 

CSE 

ISC 

so 

ISC 

ISC 

CSE 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

CSE 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OX) 

557.6 

584.3 

Sn 

OX) 

CL 

a- 

rtoe 

301.6 

306.3 

306.0 

304.0 

306.6 

305.3 

308.6 

309.4 

310.0 

314.4 

313.3 

316.6 

318.4 

319.6 

329.6 

326.0 

325.1 

325.1 

334.6 

329.6 

330.6 

331.6 

Pn 

Distance, 

kin 

2530.0 

2533.5 

2556.2 

2561.0 

2561.2 

2563.9 

2565.9 

2572.9 

2586.0 

2617.2 

2647.3 

2650.1 

2681.5 

2688.9 

2693.1 

2733.3 

V6LLZ 

2793.3 

2793.3 

VL6LZ 

2830.4 

2844.8 

2845.1 

Long., 
deg.  E 

94.087 

79.720 

19.940 

77.188 

Z9ZL9 

26.725 

o 

OO 

12.433 

20.313 

79.983 

20.539 

73.553 

46.327 

33.767 

5.334 

13.291 

49.383 

00 

m 

in 

o 

101.558 

59.588 

13.002 

14.433 

14.542 

Lat., 
deg.  N 

51.563 

43.390 

50.058 

42.123 

39.388 

45.870 

40.370 

55.683 

49.419 

42.633 

48.496 

in 

O 

o 

Tf 

38.068 

41.372 

60.383 

52.472 

36.758 

53.523 

53.523 

36.311 

51.308 

50.070 

49.988 

Station 

Code 

UER 

TEGR& 

KRA 

KDSK 

O 

£ 

VRI 

FRG 

COP 

NIE 

BKOL& 

JOS 

SUFI& 

TAB 

KAS 

BER 

BRL 

SRI 

MASL& 

MASL& 

MSH 

CLL 

PRA 

PRU 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

03/23/71  06:59:58.38  61.40  (?)  56.20  (?) 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

eu 

c n 

Sn 

DD 

CL, 

c_ 

334.6 

338.6 

334.4 

334.6 

335.6 

335.6 

337.1 

339.4 

340.6 

Distance, 

kin 

2850.7 

2867.4 

2871.0 

2883.1 

2884.1 

2905.5 

9'6£63 

2950.8 

2961.0 

Long., 
deg.  E 

17.105 

25.333 

51.386 

16.362 

16.318 

29.059 

30.309 

91911 

13.578 

j  Z 
cs  &Jo 

J  3 

48.168 

43.217 

35.738 

48.248 

48.265 

41.066 

40.289 

50.665 

49.131 

Station 

Code 

BRA 

PVL 

TEH 

VIE 

VKA 

ISK 

GLP 

MOX 

KHC 

A-62 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/02/71  17:00:01.13  67.283  63.467 

Source 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

Network 

so 

CSE 

CSE 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

GS 

so 

SO 

so 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

Travel  Times,  sec 

OX 

J 

288.9 

486.9 

556.9 

9999 

C/3 

e 

w 

233.9 

287.7 

307.3 

331.9 

339.9 

361.9 

372.9 

r-** 

oo 

m 

396.9 

429.9 

439.9 

435.9 

ox 

cl 

169.4 

CL 

300.9 

303.5 

e 

CL 

136.4 

162.9 

169.7 

185.9 

192.6 

203.1 

205.0 

205.0 

209.6 

214.3 

ozzz 

224.1 

230.9 

239.9 

245.3 

247.9 

244.2 

245.9 

285.2 

292.9 

Distance, 

km 

1033.9 

1280.3 

1333.8 

1492.3 

1562.0 

1623.3 

1650.7 

1656.7 

1684.3 

1733.0 

1798.5 

oo 

(N 

O 

oo 

1818.9 

1952.8 

1984.4 

1984.4 

1991.2 

06003 

2357.3 

2418.7 

2506.8 

2541.0 

Long., 
cleg.  E 

m 

oo 

p 

oo 

oo 

49.020 

61.380 

27.007 

26.629 

70.250 

27.715 

27.712 

25.896 

83.266 

20.417 

18.928 

30.324 

36.568 

86.277 

86.277 

20.237 

24.651 

17.627 

94.087 

13.696 

-16.683 

Lat., 
deg.  N 

69.430 

o 

in 

oo 

55.350 

69.755 

67.371 

53.083 

64.199 

64.085 

65.085 

O 

m 

oo 

Tf* 

in 

67.840 

69.632 

59.773 

55.115 

53.253 

53.253 

63.815 

60909 

59.858 

51.563 

60.134 

81.600 

Station 

Code 

NRI 

VISK& 

DOLG& 

KEY 

SOD 

BRV 

KJF 

KJN 

OUL 

NVS 

KIR 

TRO 

PUL 

NflO 

ELT 

ELT 

UME 

NUR 

UPP 

UER 

HFS 

NOR 

A-63 


w 

OX) 

3 

■a 

3 


O 

-1 


- 

a 


t^ 

vo 

rn 

v© 


OX) 

w 

o 

T3 


3 

J 


00 

rj 

VO 


p 

p 

a> 

E 

H 


m 


o 

o 


u  r- 


<N 

© 

o 


CJ 

o 

5- 

3 

O 

C/3 


O 

£ 


> 

3 

U 

H 


OX) 

J 


c/3 


OX) 

Qu 


a> 

u 

c  P 

« 1 


c/5 


OX) 


W 


=  OX) 
o  o 
P  T3 


oo 

m 

r  52: 

•w 

m 

(N 

»n 

3  OX) 

rn 

<— * 

J  £ 

Tf 

X3 

!« 

°8 

5  U 

o 

C/5 

-J 

w 

H 

S) 

A-64 


w 

D£ 

■g  £ 

w  V© 

Source 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

record 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

07/10/71  17:00:01.38  64.167  55.2 

Network 

CSE 

SO 

SO 

CSE 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

so 

CSE 

so 

so 

ISC 

ISC 

ISC 

CSE 

ISC 

CSE 

so 

ISC 

0£ 

-3 

247.6 

244.1 

271.7 

399.6 

412.6 

421.7 

433.0 

464.9 

501.3 

541.6 

Travel  Times,  sec 

rn 

353.2 

c 

zn 

184.9 

202.6 

202.6 

234.2 

290.6 

296.6 

305.6 

309.6 

319.6 

333.9 

352.6 

354.6 

363.9 

369.6 

404.1 

414.6 

436.6 

WD 

fi. 

127.5 

141.6 

137.1 

231.6 

a- 

c 

cu 

102.3 

114.6 

115.1 

133.4 

167.6 

167.6 

169.8 

171.6 

173.6 

176.4 

9181 

oo 

190.7 

195.7 

200.3 

9  661 

208.4 

208.4 

voiz 

222.3 

234.8 

244.2 

Distance, 

km 

779.7  . 

868.4 

882.1 

1039.1 

1328.7 

1331.6 

1346.2 

1365.9 

1385.6 

1395.7 

1448.4 

1480.2 

OO 

o 

1534.5 

£0191 

1620.2 

1673.5 

1673.9 

1693.2 

90081 

1870.4 

1996.5 

Long., 
deg.  E 

49.020 

60.637 

58.570 

61.380 

27.715 

27.712 

26.629 

27.007 

30.324 

25.896 

36.568 

69.025 

70.250 

88.083 

LW0Z 

24.651 

18.928 

25.500 

20.237 

25.750 

83.266 

17.627 

J  ^ 

«  o3d 

T3 

57.850 

56.827 

56.416 

55.350 

64.199 

64.085 

PO 

VO 

69.755 

59.773 

65.085 

55.115 

Z\6'Z5 

53.083 

69.430 

67.840 

60.509 

69.632 

58.830 

63.815 

56.730 

o 

oo 

59.858 

Station 

Code 

VISK& 

SVE 

ARU 

DOLG& 

KJF 

KJN 

SOD 

KEY 

PUL 

OUL 

OBN 

KKOR& 

BRV 

NRI 

KIR 

NUR 

TRO 

EPN& 

UME 

YAKT& 

SAN 

UPP 

A-65 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/10/71  17:00:01.38  64.167  55.267 

Source 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

* 

- 

9 

j 

5> 

r 

so 

so 

GS 

ISC 

ISC 

CSE 

CSE 

CSE 

so 

ISC 

GS 

so 

ISC 

so 

so 

ISC 

CSE 

ISC 

ISC 

so 

so 

so 

so 

WD 

J 

Travel  Times,  sec 

C/} 

536.3 

532.8 

Sn 

W> 

Cu 

Pk 

ZP9Z 

265.6 

265.9 

285.3 

rn 

oo 

oo 

(N 

295.6 

291.2 

300.9 

300.6 

301.6 

303.6 

305.6 

305.6 

305.4 

308.4 

308.6 

311.6 

310.6 

314.0 

313.6 

319.8 

“d 

261.9 

264.6 

Distance, 

km 

2121.5 

2135.1 

2135.1 

2146.7 

2171.5 

2361.5 

2396.7 

2473.9 

2493.8 

2515.2 

CN 

CN 

CN 

2528.7 

2529.0 

2547.9 

2556.4 

2557.0 

2578.6 

2598.8 

2614.7 

2618.2 

2635.6 

2650.4 

2698.8 

do  ^ 
o  £ 

80.250 

86.277 

r- 

r** 

CN 

vd 

oo 

11.924 

13.696 

29.590 

30.930 

27.840 

25.933 

12.433 

25.067 

34.403 

27.562 

o 

o 

r- 

34.155 

5.334 

64.277 

19.940 

26.900 

42.810 

94.087 

48.642 

76.950 

j  Z 

«  gjd 

J  « 

-a 

o 

o 

d 

53.253 

53.253 

78.918 

60.134 

48.120 

47.220 

47.660 

48.283 

55.683 

48.315 

44.682 

47.193 

42.080 

44.487 

60.383 

41.573 

50.058 

46.567 

41.750 

51.563 

40.646 

43.267 

Station 

Code 

SEM 

ELT 

ELT 

KBS 

HFS 

VOLV& 

BERZ& 

MARN& 

CRA 

COP 

KOV 

ALU 

IAS 

DUS 

YAL 

BER 

ZER& 

KRA 

BAC 

ABS 

UER 

SHE 

AAA 

A-66 


w 

CJD 

S  VO 

Source 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Tirae(UT)  Latitude  (deg.  N)  Longitude 

07/10/71  17:00:01.38  64.167  55.2 

Network 

CSE 

ISC 

CSE 

CSE 

SO 

ISC 

ISC 

ISC 

so 

ISC 

CSE 

CSE 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

5JD 

■J 

<73 

Travel  Times,  sec 

C 

(7! 

54) 

a. 

320.1 

320.6 

323.1 

325.2 

328.8 

329.6 

r** 

<N 

cn 

331.6 

333.1 

331.2 

330.6 

332.6 

333.1 

333.6 

337.6 

338.7 

337.1 

336.6 

341.4 

344.6 

e 

Cu 

Distance, 

km 

2710.6 

2732.7 

2746.0 

o o 

<N 

2785.5 

2812.7 

2820.1 

2853.7 

2855.3 

2855.5 

2863.8 

2863.8 

2887.7 

2891.9 

2919.1 

2933.3 

2938.8 

2961.1 

2973.1 

2998.4 

Long., 
deg.  E 

77.225 

-16.683 

72.730 

79.720 

71.660 

25.038 

13.002 

14.433 

71.780 

14.542 

79.983 

79.983 

33.767 

17.105 

16.362 

73.553 

91911 

46.327 

13.578 

25.333 

Lat., 
deg.  N 

43.238 

81.600 

41.630 

43.390 

o 

o 

q 

45.268 

51.308 

50.070 

40.370 

49.988 

42.633 

42.633 

41.372 

48.168 

48.248 

40.057 

50.665 

38.068 

49.131 

43.217 

Station 

Code 

TLG& 

NOR 

KARK& 

TEGR& 

NAM 

CMP 

CLL 

PRA 

FRG 

PRU 

■8 

-3 

o 

* 

SB 

BKOL& 

KAS 

BRA 

VIE 

2 

U. 

c n 

MOX 

TAB 

KHC 

PVL 

ime(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

01.08  57.508  42.643 

Source 

record 

record 

record 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

* 

5 

s 

a> 

CSE 

CSE 

SO 

SO 

CSE 

so 

ISC 

GS 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

so 

ISC 

ISC 

CSE 

CSE 

Travel  Times,  sec 

ojd 

— I 

112.6 

131.5 

131.9 

208.9 

219.0 

9ZLZ 

300.9 

332.5 

469.1 

484.3 

524.8 

C/5 

402.0 

422.8 

S 

CZ> 

«r> 

o 

o 

114.9 

i 

218.3 

6'ZfrZ 

246.9 

248.9 

248.9 

268.0 

277.9 

6ooe 

305.9 

323.9 

340.9 

402.0 

411.0 

OX) 

eu 

62.5 

73.9 

122.9 

129.5 

157.1 

168.9 

• 

Cu 

s 

a. 

54.2 

62.9 

64.1 

104.4 

124.6 

138.5 

138.9 

140.6 

140.6 

152.9 

154.9 

171.7 

176.6 

182.7 

193.9 

195.8 

202.1 

VIM 

6'ZIZ 

217.8 

230.4 

Distance, 

km 

382.0 

452.9 

460.3 

756.9 

ON 

o 

oo 

973.7 

1082.1 

1087.5 

1089.4 

1096.7 

1176.1 

1225.0 

1366.6 

1401.3 

1464.7 

1535.3 

1559.0 

1617.3 

1682.9 

1721.7 

1741.9 

1865.0 

h  © 

.S  o 

be  •• 

o  — 1 

Long., 
deg.  E 

49.020 

49.760 

36.568 

30.324 

29.200 

58.570 

24.651 

60.637 

27.712 

27.715 

61.380 

25.896 

26.629 

20.237 

17.627 

34.403 

27.007 

23.514 

13.696 

20.313 

69.025 

m 

oo 

X  Os 

J  z 

«  04) 

J 

T3 

57.850 

59.100 

55.115 

59.773 

57.750 

56.416 

60S09 

56.827 

64.085 

64.199 

55.350 

65.085 

67.371 

63.815 

59.858 

44.682 

69.755 

48.514 

60.134 

49.419 

52.912 

53.517 

W 

ON 

O 

Station 

Code 

■8 

* 

V3 

YUR& 

OBN 

PUL 

* 

Z 

D 

— 1 

ARU 

NUR 

SVE 

KJN 

KJF 

DOLG& 

OUL 

SOD 

UME 

UPP 

ALU 

KEV 

MZG 

HFS 

NIE 

KKOR& 

LENG& 

A-68 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/19/71  11:00:01.08  57.508  42.643 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

u 

o 

£ 

QJ 

z 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

GS 

ISC 

so 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

OD 

-J 

Travel  Times,  sec 

</} 

Sn 

DJ3 

Oh 

fiU 

244.4 

281.9 

304.4 

303.9 

303.5 

321.0 

321.5 

323.1 

323.7 

320.0 

324.6 

324.9 

323.9 

333.5 

reee 

Pn 

233.8 

248.9 

245.9 

260.9 

262.9 

273.9 

Distance, 

km 

1916.1 

1922.1 

2013.6 

2023.9 

2126.0 

2144.3 

2227.9 

2294.2 

2539.3 

2540.0 

2553.0 

2733.9 

2754.9 

2755.4 

2760.8 

2761.7 

2781.6 

2785.0 

2786.1 

2877.6 

2881.9 

Long., 
deg.  E 

9.598 

48.642 

14.542 

13.002 

13.578 

91911 

ZZZ 11 

14.533 

88.083 

7.354 

80.250 

-2.738 

C"~ 

r* 

<N 
v 6 
oo 

-3.044 

72.730 

-3.508 

-3.159 

-3.205 

6.915 

77.225 

5.691 

-  z 

a  do 

J  -s 

59.649 

40.646 

49.988 

51.308 

49.131 

50.665 

Z69'6fr 

46.043 

69.430 

48.413 

50.400 

55.862 

53.253 

55.773 

41.630 

56.248 

55.333 

55.317 

45.289 

43.238 

44.961 

Station 

Code 

KON 

SHE 

PRU 

CLL 

KHC 

MOX 

GRF 

LJU 

NR1 

WLS 

SEM 

EGL 

ELT 

EBL 

£ 

2 

EBH 

ERA 

ESK 

LNS 

TLG& 

MNY 

A-69 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10:00:00.14  61.358  48.092 

Source 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

* 

u 

3 

£ 

r 

CSE 

CSE 

so 

so 

so 

GS 

CSE 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

CSE 

ISC 

ISC 

so 

so 

Travel  Times,  sec 

DD 

J 

o 

oo 

0  601 

224.9 

246.9 

274.9 

280.9 

282.5 

320.2 

C/5 

Sn 

71.5 

98.5 

187.3 

201.9 

219.9 

6IZZ 

229.9 

243.9 

250.8 

268.9 

282.9 

297.9 

320.9 

361.9 

CxJD 

cu 

43.4 

63.2 

131.9 

142.9 

155.9 

CL. 

C 

cu 

39.5 

55.5 

107.4 

115.9 

124.7 

127.4 

131.5 

139.3 

139.3 

143.3 

151.5 

155.6 

159.9 

170.3 

6T81 

197.6 

vzoz 

205.2 

205.7 

227.9 

250.9 

253.9 

u 

II 

5 

267.9 

394.1 

815.3 

875.9 

967.4 

986.8 

vzzoi 

Tf 

O 

OO 

© 

61801 

1136.1 

1183.2 

1224.5 

1267.2 

1337.9 

1444.9 

1566.1 

1610.4 

1644.6 

l '  1 99 1 

1858.5 

2050.7 

2059.4 

r  a 

WD  # 

5  m 

o  cu 

J  -a 

49.760 

49.020 

O 

oo 

to 

60.637 

36.568 

30.324 

61.380 

27.712 

27.715 

29.200 

25.896 

6Z99Z 

24.651 

27.007 

20.237 

69.025 

18.928 

m 

oo 

to 

17.627 

13.696 

25.067 

34.403 

r- 

J*  ^ 

«  bi 

-o 

59.100 

o 

lo 

oo 

56.416 

56.827 

55.115 

59.773 

55.350 

64.085 

64.199 

57.750 

65.085 

67.371 

60S09 

69.755 

63.815 

52.912 

69.632 

53.517 

59.858 

60.134 

48.315 

44.682 

o  ® 
o 

'fH 

Station 

Code 

- — 

YUR& 

* 

C/5 

> 

ARU 

SVE 

OBN 

PUL 

DOLG& 

* 

KJF 

LUNK& 

OUL 

SOD 

NUR 

KEY 

UME 

KKOR& 

TRO 

LENG& 

UPP 

HFS 

KOV 

ALU 

A-70 


w 

W) 

■8  £ 

W  GN 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

<u  O 

73 

3  0© 

•a  ^ 

C 

O 

Network 

ISC 

SO 

so 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

CSE 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

10/04/71  10:00:00.14  61.358 

J 

C/5 

Travel  Times,  sec 

c 
c n 

OX) 

— 

- 

269.9 

272.9 

279.0 

288.9 

290.9 

291.9 

293.0 

304.9 

301.9 

303.4 

306.9 

312.9 

318.9 

321.9 

323.1 

326.0 

s 

a. 

255.9 

258.0 

266.9 

Distance, 

£ 

2092.2 

2102.8 

2164.6 

2176.6 

2208.5 

2306.3 

2400.5 

2419.4 

V0ZPZ 

2428.0 

2517.0 

2520.7 

2536.7 

2564.2 

2614.9 

ZL99Z 

2743.2 

2745.6 

2784.2 

§  £ 

J  -a 

9.598 

23.514 

83.266 

20.313 

42.810 

11.924 

13.002 

14.433 

14.542 

86.277 

25.333 

919  1 1 

13.578 

27.757 

11.222 

25.417 

14.533 

72.730 

77.225 

j*  Z 
«  do 

73 

59.649 

»n 

o o 

54.850 

49.419 

41.750 

78.918 

51.308 

50.070 

49.988 

53.253 

43.217 

50.665 

49.131 

41.822 

49.692 

41.650 

46.043 

41.630 

43.238 

Station 

Code 

KON 

MZG 

NVS 

NIE 

ABS 

KBS 

CLL 

PRA 

PRU 

ELT 

PVL 

MOX 

KHC 

DMK 

GRF 

KDZ 

LJU 

KARK& 

TLG& 

A-71 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

22/71  05:00:01.0  51.60  54.45 

Source 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

- 

t- 

jtf 

u 

3 

£ 

U 

r 

SO 

so 

CSE 

so 

so 

so 

SO 

so 

so 

GS 

GS 

ISC 

so 

so 

so 

ISC 

CSE 

GS 

GS 

ISC 

ISC 

SO 

Travel  Times,  sec 

DC 

-J 

171.2 

203.0 

280.7 

357.0 

554.4 

450.0 

c 

c/> 

143.2 

166.0 

219.6 

281.5 

316.0 

439.0 

DC 

Oh 

97.2 

113.0 

9091 

204.0 

SU 

244.0 

243.4 

252.1 

250.0 

254.0 

257.2 

c 

a- 

r>; 

OO 

94.5 

129.4 

9T91 

168.0 

179.0 

o 

© 

OO 

179.0 

193.9 

211.0 

213.0 

217.0 

224.5 

06ZZ 

242.0 

242.0 

242.2 

Distance, 

km 

599.6 

707.0 

1003.4 

1248.3 

1295.2 

1398.8 

1402.7 

1406.4 

1540.3 

1669.3 

1697.8 

1776.9 

1805.1 

1822.7 

1920.5 

1939.9 

1940.4 

1942.4 

1942.4 

1998.1 

VZOOZ 

2061.8 

. 

5  &D 

O  & 

-J  73 

o 

r- 

IT) 

OO 

60.637 

SZO'69 

36.568 

48.642 

o 

o 

OO 

56.270 

42.810 

69.603 

34.403 

34.155 

51.386 

O 

to 

(N 

© 

OO 

o 

OO 

76.950 

33.767 

77.225 

83.266 

83.266 

27.562 

47.106 

71.530 

r  £ 

«  oc 

^  73 

56.416 

56.827 

52.912 

55.115 

40.646 

42.400 

39.028 

41.750 

42.319 

44.682 

44.487 

35.738 

o 

o 

d 

40.370 

43.267 

41.372 

43.238 

O 

OO 

o 

OO 

47.193 

34.352 

37.480 

o 

Station 

Code 

ARU 

SVE 

KKOR& 

OBN 

SHE 

ZUG 

KAT 

ABS 

CHM 

ALU 

YAL 

TEH 

SEM 

FRG 

AAA 

KAS 

<3 

o 

- 

H 

NVS 

NVS 

IAS 

KER 

KHO 

A-72 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/22/71  05:00:01.0  51.60  54.45 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SD 

SD 

CSE 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

ox 

voz9 

C/3 

501.0 

Sn 

465.0 

DU 

cu 

Cu 

251.0 

258.0 

265.0 

0Z9Z 

265.2 

270.2 

271.8 

275.1 

275.0 

p 

oo 

CM 

279.0 

V6  LZ 

282.0 

282.5 

284.1 

234.0 

288.4 

291.7 

291.3 

c 

cu 

256.0 

257.9 

257.9 

Distance, 

km 

2071.3 

2073.1 

V£L0Z 

2078.5 

oo 

o 

(N 

oo 

00 

o 

CM 

2119.9 

2123.1 

2153.2 

2161.2 

2211.9 

L’ZZZZ 

2224.8 

2241.9 

2259.0 

2264.5 

2267.3 

2291.7 

2319.7 

2364.5 

2366.7 

2394.1 

2405.1 

Long., 
deg.  E 

32.181 

26.900 

26.900 

24.651 

27.712 

27.715 

26.725 

25.067 

86.277 

79.983 

25.896 

23.514 

69.043 

26.097 

29.059 

28.996 

25.038 

27.757 

26.629 

25.333 

o 

o 

r- 

28.638 

20.237 

J  ^ 

«5  OX 

-a 

40.925 

46.567 

46.567 

60S09 

64.085 

64.199 

O 

00 

48.315 

53.253 

42.633 

65.085 

48.514 

34.541 

44.414 

41.066 

41.046 

45.268 

41.822 

67.371 

43.217 

34.150 

39.581 

63.815 

Station 

Code 

MGN 

BAC 

BAC 

NUR 

KJN 

KJF 

VRI 

KOV 

ELT 

BKOL& 

OUL 

MZG 

KBL 

BUC 

ISK 

1ST 

CMP 

DMK 

SOD 

PVL 

WRS 

DRB 

UME 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/22/71  05:00:01.0  51.60  54.45 


Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

£ 

u 

o 

£ 

QJ 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SD 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

WD 

<S1 

Sn 

&D 

CL 

cl 

292.3 

296.1 

296.2 

298.0 

298.4 

oooe 

300.5 

304.6 

307.5 

o o 
o 
cn 

309.0 

310.4 

313.5 

317.0 

319.0 

318.5 

320.2 

vzzz 

327.0 

327.0 

330.8 

334.9 

335.3 

S 

CL 

Distance, 

km 

2412.9 

2439.8 

2448.9 

2458.5 

2471.4 

2473.8 

2501.8 

2524.7 

2572.4 

2573.5 

2581.0 

2588.5 

2645.2 

2669.7 

2678.7 

2711.4 

2720.3 

r"; 

O O 
CM 

r- 

(N 

CM 

CN 

oo 

r- 

(N 

2786.6 

2840.1 

d 

oo 

oo 

CM 

2898.8 

§  $ 

-J  -o 

19.940 

52.526 

17.627 

- , 

25.417 

27.007 

35.890 

73.252 

26.325 

20.417 

73.750 

28.087 

66.950 

88.083 

13.696 

17.105 

94.087 

18.928 

16.318 

14.542 

14.433 

13.002 

13.578 

9.598 

Lat., 
deg.  N 

50.058 

29.644 

59.858 

41.650 

69.755 

- , 

33.823 

33.650 

39.826 

67.840 

33.147 

37.600 

30.188 

69.430 

60.134 

48.168 

51.563 

69.632 

48.265 

49.988 

50.070 

51.308 

49.131 

KON  59.649 

Station 

Code 

KRA 

SHI 

UPP 

KDZ 

KEY 

KSA 

NIL 

EZN 

KIR 

MNL 

CIN 

QUE 

NRI 

HFS 

BRA 

UER 

TRO 

VKA 

PRU 

PRA 

CLL 

KHC 

A-74 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:59:59.0  47.897  48.133 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

— 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

X 

S 

S 

w 

r 

so 

SO 

GS 

ISC 

SO 

GS 

GS 

SO 

so 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

CD 

J 

QZZZ 

324.2 

359.0 

488.0 

C/2 

Travel  Times,  sec 

C 

C/5 

262.0 

270.2 

299.0 

393.0 

OX) 

a- 

cu 

229.0 

c 

eu 

8901 

p 

oo 

o 

119.0 

145.5 

143.0 

146.0 

oo 

2 

148.2 

165.0 

172.0 

176.5 

194.4 

194.0 

197.5 

201.4 

201.0 

206.0 

212.5 

212.5 

221.0 

218.5 

Distance, 

km 

o 

o 

oo 

r-; 

in 

o 

oo 

906.0 

co 

o 

o 

1113.7 

1132.0 

1140.4 

1183.2 

1303.7 

1346.1 

1375.0 

1504.5 

1544.4 

1578.2 

1592.2 

1607.9 

1640.1 

1688.4 

1694.1 

1737.5 

1754.4 

1785.2 

r  taJ 

WD  . 

S  W! 

O 

J  73 

o 

oo 

9 

48.642 

44.470 

46.327 

34.403 

36.568 

34.155 

58.570 

60.637 

33.767 

51.386 

47.106 

27.562 

69.025 

59.588 

26.900 

26.725 

29.059 

28.996 

r^ 

<N 

30.324 

25.038 

Q  CJ 

Lat., 
deg.  N 

41.750 

40.646 

40.170 

38.068 

44.682 

55.115 

44.487 

56.416 

56.827 

41.372 

35.738 

34.352 

47.193 

52.912 

36.311 

46.567 

o 

r- 

00 

in 

41.066 

41.046 

41.822 

59.773 

45.268 

(N 

Station 

Code 

ABS 

SHE 

ERE 

TAB 

ALU 

OBN 

YAL 

ARU 

SVE 

KAS 

TEH 

KER 

IAS 

KKOR& 

MSH 

BAC 

VRI 

ISK 

1ST 

DMK 

PUL 

CMP 

A-76 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

12/22/71  06:59:59.0  47.897  48.133 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

so 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

0£ 

-J 

581.3 

Travel  Times,  sec 

Sn 

446.0 

474.0 

CUD 

(X 

CL 

237.0 

246.0 

250.6 

251.0 

256.3 

258.5 

260.0 

262.0 

270.8 

271.0 

vd 

r- 

CM 

277.5 

Pn 

227.0 

227.7 

233.0 

238.0 

252.2 

255.0 

255.3 

250.9 

252.0 

266.3 

266.3 

Distance, 

km 

1812.2 

1821.5 

oo 

Tf 

oo 

1865.2 

1925.0 

1957.4 

1998.1 

VLIQZ 

2042.9 

o 

(N 

2055.7 

2056.1 

oo 

o 

CM 

2063.4 

2068.2 

2090.2 

2095.5 

2184.8 

2192.3 

2193.8 

2215.4 

2245.2 

2260.7 

Long., 
deg.  E 

28.638 

23.514 

25.333 

35.890 

Z06ZZ 

26.325 

26.272 

23.334 

20.313 

72.730 

O 

OO 

r-; 

r- 

24.651 

52.526 

19.940 

73.060 

28.126 

35.197 

27.712 

21.439 

27.715 

18.313 

23.865 

23.717 

rZ 

3  t 

39.581 

Tf 

lO 

oo 

43.217 

33.823 

45.883 

39.826 

39.246 

42.685 

49.419 

41.630 

40.370 

60S09 

29.644 

oo 

o 

d 

lO 

oo 

36.216 

31.772 

64.085 

41.972 

66VP9 

47.813 

38.049 

37.972 

Station 

Code 

DRB 

MZG 

PVL 

KSA 

DEV 

EZN 

PRK 

SOF 

NIE 

KARK& 

FRG 

NUR 

SHI 

KRA 

TOSK& 

ARG 

JER 

KJN 

SKO 

KJF 

SRO 

PTL 

ATH 

A-77 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:59:59.0  47.897  48.133 

Source 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

“ 

* 

u 

3 

£ 

s 

r 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

CSE 

ISC 

ISC 

C J 

O) 

« 

o 

E 

H 

“3 

> 

05 

U 

H 

CD 

J 

CZ> 

S 

C/3 

DD 

flu 

flu 

281.0 

o 

(N 

r- 

(N 

282.7 

281.5 

283.0 

286.9 

286.9 

288.7 

287.5 

291.0 

296.0 

295.7 

297.5 

297.0 

297.0 

297.2 

303.8 

O 

o 

303.6 

305.0 

304.1 

306.7 

o 

o 

CO 

■ 

s 

flu 

Distance, 

km 

2280.2 

2296.2 

2312.0 

2325.2 

2340.4 

2348.7 

2351.5 

2360.8 

2373.1 

2409.2 

2441.0 

2448.6 

2455.1 

2461.0 

2469.6 

2489.7 

2532.1 

2533.1 

2540.4 

2542.3 

2544.8 

2575.3 

2590.9 

r 

5 

O  a> 

J  73 

69.043 

17.105 

77.225 

25.896 

19.865 

16.362 

16.318 

20.851 

17.627 

24.200 

15.994 

14.542 

14.433 

31.342 

20.590 

6Z99Z 

OO 

go 

rn 

83.266 

13.002 

14.533 

79.983 

12.433 

13.696 

Date 

'22/71 

r  £ 

+-*  . 

53  CJD 

-J  « 

^  73 

34.541 

48.168 

43.238 

65.085 

41.348 

48.248 

48.265 

39.657 

59.858 

35.407 

45.829 

49.988 

50.070 

29.858 

38.177 

67.371 

49.131 

O 

GO 

OO 

GO 

51.308 

46.043 

42.633 

55.683 

60.134 

fS 

Station 

Code 

KBL 

BRA 

TLG& 

OUL 

TIR 

VIE 

VKA 

JAN 

UPP 

VAM 

ZAG 

PRU 

PRA 

HLW 

VLS 

SOD 

KHC 

SAN 

CLL 

LJU 

BKOL& 

COP 

HFS 

A-78 


w 

bi) 

3  8 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

12/22/71  06:59:59.0  47.897  48.1 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

DU 

-J 

Travel  Times,  sec 

Sn 

OJD 

Q* 

flu 

313.6 

316.5 

oo 

o o 

318.4 

321.0 

320.1 

322.0 

325.9 

331.3 

331.2 

333.4 

336.4 

338.0 

339.4 

Pn 

Distance, 

kin 

2645.1 

2689.1 

2689.4 

2712.8 

2719.9 

2730.0 

2733.1 

2801.6 

2850.9 

2854.3 

2889.9 

2904.3 

2925.9 

2949.3 

Long., 
deg.  E 

919*1 1 

27.007 

11.222 

20.417 

11.275 

86.277 

9.925 

9.598 

12.702 

9.195 

18.928 

8.412 

8.228 

9z,rz, 

r  £ 

«  si) 

7D 

50.665 

69.755 

49.692 

67.840 

48.163 

53.253 

53.465 

59.649 

oo 

48.772 

69.632 

49.011 

48.676 

50.964 

Station 

Code 

MOX 

KEY 

GRF 

KIR 

FUR 

ELT 

HAM 

KON 

RMP 

STU 

TRO 

KRL 

BUH 

BNS 

A-79 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

04/11/72  06:00:01.92  37.35  62.05 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

’ 

. 

u 

D 

r 

ISC 

GS 

ISC 

SD 

so 

ISC 

so 

SO 

ISC 

ISC 

CSE 

GS 

CSE 

ISC 

so 

so 

GS 

ISC 

so 

SO 

GS 

ISC 

o 

c/3 

<*T 

d> 

s 

> 

ca 

u 

H 

DX) 

-3 

142.1 

403.7 

464.3 

623.1 

C/> 

s 

C/3 

323.8 

369.3 

oo 

o 

54) 

ft- 

ft- 

ri6z 

297.1 

301.3 

306.6 

314.1 

s 

ft- 

39.7 

68.1 

I  *96 

roii 

118.6 

123.3 

120.1 

136.5 

143.1 

6  0S  I 

183.3 

200.1 

»n 

o 

<N 

211.1 

218.1 

230.1 

266.6 

Distance, 

km 

247.6 

497.5 

702.3 

837.6 

9*906 

912.8 

921.9 

1049.1 

1093.3 

1159.3 

1441.3 

1571.9 

1633.6 

LL99\ 

1717.6 

1858.2 

2165.5 

Z'LLZZ 

2462.2 

2521.0 

2568.5 

2625.8 

Long., 
deg.  E 

— 

59.588 

66.950 

69.043 

71.530 

o 

oo 

66.950 

71.660 

73.930 

73.252 

73.750 

77.225 

O 

o 

79.983 

78.056 

42.810 

70.250 

60.637 

73.849 

34.155 

83.266 

r^* 

CM 

vd 

OO 

87.167 

jZ 
«  0JD 

73 

36.311 

39.660 

34.541 

37.480 

40.370 

OO 

OO 

o 

CO 

o 

o 

o 

38.370 

33.650 

33.147 

43.238 

42.080 

42.633 

30.323 

41.750 

53.083 

56.827 

18.529 

44.487 

54.850 

53.253 

26.833 

Station 

Code 

MSH 

SAM 

KBL 

KHO 

FRG 

QUE 

NAM 

MUR 

NIL 

MNL 

TLG& 

DUS 

BKOL& 

DDI 

ABS 

BRV 

SVE 

POO 

YAL 

SAN 

ELT 

CHA 

A-80 


u 


OX) 

a> 

T5 


o» 

T3 


21, 

C 

o 


J 


Z 


!— 

P 
- — - 

<U 

£ 

H 

c 

‘C 

o 


<W 

C3 


Q 


o 

o 

u 

c 

c 
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)ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/72  07:00:01.25  49.80  (?)  35.40  (?) 
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bulletin 

bulletin 
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bulletin 
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bulletin 
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* 
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so 
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u 

cu 
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213.3 
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5 
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926.5 
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1061.3 

1088.4 

1107.5 

1190.1 

1370.3 

1492.7 

1525.6 

1576.5 

1588.5 

1588.9 

1607.0 

1666.4 

1691.0 

1705.2 

1788.6 

1803.4 

1839.6 
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deg.  E 
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25.038 

33.767 
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24.651 
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13.943 
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13.002 
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27.715 
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r- 

*n 

oo 

to 
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J  Z 
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*o 
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43.217 
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OO 

O 

d 

lO 
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60.509 
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50.873 
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59.858 

46.043 

64.199 
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60.134 
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56.827 
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r- 

o 
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MZG 

CMP 

KAS 

PVL 

NIE 

2 

* 
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NUR 

PRU 
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CLL 
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LJU 

KJF 
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ARU 
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bulletin 
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bulletin 
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ISC 
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_ 
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07/09/72  07:00:01.25  49.80  (?) 
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B 
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C- 

cu 
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281.3 

00 

oo 

<N 
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oo 
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m 
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oo 
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m 
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249.9 

256.8 
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km 
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2017.0 
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(N 

rn 

(N 
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2193.6 
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2284.1 

2313.8 

2326.6 

2328.4 

2359.4 

2376.4 

2381.9 

2482.0 

2532.4 

2550.2 

2565.1 

2586.0 

2619.0 

2624.5 

2635.4 
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deg.  E 

9.598 

26.629 

7.276 

20.417 

6.915 

4.594 
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27.007 

6.697 
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3.859 

3.977 
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oo 
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45.289 
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VO 

o< 

VO 

47.296 
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oo 

in 

oo 

48.763 

55.862 
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CDF 
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KEY 

SPF 

LRG 
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LBF 
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TRO 

GRC 

TCF 

LSF 
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EGL 

GRR 

EDU 
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)ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/72  07:00:01.25  49.80  (?)  35.40  (?) 
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314.0 

314.2 

314.1 

309.8 

-■ 

a 

flu 

Distance, 

km 

2638.3 

2638.4 

2647.6 

2649.4 

2650.6 

2658.5 

Long., 
deg.  E 
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o 
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08/20/72  03:00:00.01  49.400  48. 
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46.327 

69.025 

51.386 

27.562 

70.250 

70.617 

0060Z. 

26.725 

47.106 

59.588 

30.309 

29.059 

28.996 

26.097 

r- 

to 

r- 

(N 

25.038 

25.333 

28.638 

r 

«  W) 

-J  « 

XJ 

o 

o 

p 

55.115 

56.416 

56.827 

38.068 

52.912 

35.738 

47.193 

53.083 

52.570 

53.600 

45.870 

34.352 

36.311 

40.289 

41.066 

41.046 

44.414 

41.822 

45.268 

43.217 

_ 1 

39.581 

Station 

Code 

STE 

OBN 

ARU 

SVE 

TAB 

KKOR& 

TEH 

IAS 

BRV 

MAKJ& 

ALAB& 

VRI 

KER 

MSH 

GLP 
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Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

g 

u 

O 

£ 

Zi 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

cx 

455.0 

461.0 

© 

o 

r- 

a 

C/3 

439.0 

OX 

O* 

cu 

r- 

o< 

VO 

(N 

251.2 

272.0 

273.8 

276.0 

275.1 

281.3 

281.4 

283.6 

280.4 

283.8 

283.8 

c 

- 

240.0 

237.2 

244.0 

252.0 

247.0 

252.9 

248.2 

255.0 

250.1 

258.9 

258.0 

Distance, 

km 

1924.8 

1928.3 

1960.7 

2000.3 

Z900Z 

2018.8 

2020.8 

2046.3 

2046.5 

2063.3 

2071.6 

2177.3 

2181.2 

2190.3 

2220.8 

2232.9 

2257.7 

2292.2 

2297.7 

2308.6 
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Network 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

Travel  Times,  sec 

0£ 

J 

Sn 

Dfl 

cu 

cl, 

284.1 

284.0 

283.7 

290.5 

291.5 

292.4 

292.0 

292.0 

295.3 

295.9 

296.5 

298.2 

297.0 

298.3 

298.0 

299.0 

oooe 

303.8 

303.7 

301.0 

305.5 

305.7 

304.6 

Pn 

Distance, 

km 

Z'£Z£Z 

2323.9 

2335.8 

2374.3 

2402.6 

2403.4 

2408.4 

2426.5 

2427.8 

2453.7 

2466.8 

2472.7 

2477.3 

2483.7 

2488.1 

2488.7 

2491.4 

2520.4 

2525.0 

2530.9 

2548.0 

2553.4 

2563.0 

T  [jJ 

CJD  . 

O 

77.225 

23.717 

26.629 

69.043 

14.542 

20.851 

14.433 

13.943 

15.994 

13.203 

34.950 

82.600 

13.696 

13.002 

24.200 

££VZ\ 

13.578 

20.590 

14.533 

27.007 

71.400 

79.983 

20.417 

Lat., 
deg.  N 

43.238 

37.972 

67.371 

34.541 

49.988 

39.657 

50.070 

50.873 

45.829 

52.419 

29.550 

49.570 

60.134 

51.308 

35.407 

55.683 

49.131 

38.177 

46.043 

69.755 

34.150 

42.633 

67.840 
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09/04/72  07:00:00  67.75  (?)  33.10  (?) 
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cu 

214.2 
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246.0 

Pn 
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km 
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(N 
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2132.9 

2152.0 
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26.629 

27.007 

27.715 
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18.928 

20.237 

30.324 
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12.433 
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T3 
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in 

m 

oo 

oo 

lo 
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PUL 
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CLL 

BRG 

NIE 
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)ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

04/72  07:00:00  67.75  (?)  33.10  (?) 
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s 

GS 
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fi 
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oeoe 
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310.3 
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s 

0* 
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o 

oo 

<N 
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km 
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2341.8 
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2531.5 

2539.0 
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2689.9 
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to 

<N 

OO 

<N 
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2971.3 
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-3.014 
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-3.159 

13.578 

11.222 

26.725 
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69.025 

70.900 

8.228 

70.250 

70.600 

70.617 

-62.350 

-0.482 

-0.108 

oo 

to 

oo 

© 

1 

2.210 

1.529 

«  bi) 

48.514 

56.548 

49.988 

50.665 

55.923 

55.333 

49.131 

49.692 

o 

00 

to 

48.163 

52.912 

53.600 

48.676 

53.083 

52.933 

52.570 

82.503 

48.763 

48.584 

48.388 

46.288 

46.250 

OS 

o 

Station 

Code 

MZG 

EDU 

PRU 

MOX 

EDI 

ERA 

KHC 

GRF 

VRI 

FUR 

KKOR& 

ALAB& 

BUH 

BRV 

DZHU& 

MAKI& 

ALE 

FLN 

SSC 

GRR 

TCF 

LSF 

A-90 


w 

w> 

3  S 

Source 

record 

record 

record 

record 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

09/21/72  09:00:00.31  52.118  52.0 

Network 

GS 

SO 

so 

CSE 

so 

CSE 

CSE 

CSE 

GS 

CSE 

SO 

CSE 

so 

so 

GS 

SO 

ISC 

ISC 

ISC 

so 

so 

so 

Travel  Times,  sec 

WD 

J 

175.1 

216.7 

303.7 

328.1 

347.7 

351.3 

361.5 

362.5 

C/D 

Sn 

151.0 

176.7 

242.2 

260.0 

281.7 

278.2 

286.2 

286.7 

308.4 

350.7 

424.9 

420.7 

427.7 

ox 

Cm 

104.2 

119.2 

LZL\ 

a. 

Pn 

O 

TT 

oo 

100.2 

136.9 

OO 

158.3 

159.8 

1191 

6191 

167.2 

169.2 

169.7 

193.9 

195.7 

193.7 

196.5 

241.9 

234.7 

238.2 

248.7 

249.0 

248.7 

254.6 

Distance, 

kin 

638.1 

762.3 

1075.2 

1151.0 

1232.3 

1256.6 

1260.7 

1274.4 

rooei 

1322.5 

1347.2 

1531.1 

1539.3 

1539.8 

1568.7 

1901.3 

1915.8 

1942.6 

1966.3 

1990.2 

2029.9 

2057.1 

Long., 
deg.  E 

o 

oo 

60.637 

36.568 

69.025 

70.250 

70.600 

70.617 

70.900 

48.642 

43.510 

42.810 

45.983 

34.116 

34.403 

34.155 

25.933 

24.651 

27.715 

26.725 

71.780 

24.198 

23.514 

Lat., 
deg.  N 

56.416 

56.827 

55.115 

52.912 

53.083 

52.933 

52.570 

53.600 

40.646 

41.730 

41.750 

38.992 

44.949 

44.682 

oo 

Tf 

48.283 

60.509 

64.199 

45.870 

40.370 

lO 

O 

OO 

oo 

Station 

Code 

ARU 

SVE 

OBN 

KKOR& 

BRV 

DZHU& 

MAK1& 

ALAB& 

SHE 

BKR& 

ABS 

DYR& 

SIM 

ALU 

YAL 

CRA 

NUR 

KJF 

VRI 

FRG 

RAK 

MZG 

A-91 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09:00:00.31  52.118  52.068 

Source 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

u 

2 

£ 

z 

r 

ISC 

CSE 

ISC 

CSE 

ISC 

ISC 

C/3 

O 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

u 

1 

H 

"o 

H 

be 

-J 

C/3 

c 
c n 

502.7 

bD 

c* 

2U 

284.7 

284.7 

288.9 

291.6 

297.7 

298.7 

297.7 

00 

d 

o 

oo 

o 

m 

306.7 

305.7 

s 

Cl, 

259.7 

261.3 

263.4 

265.3 

ZL9Z 

V99Z 

274.7 

271.7 

273.7 

273.8 

L'LLZ 

276.3 

Distance, 

kn, 

2113.5 

2114.1 

2131.8 

2151.0 

2157.4 

2187.9 

2223.2 

2240.1 

2242.3 

2251.8 

ZZLZZ 

2282.4 

2334.8 

2350.8 

2373.4 

2435.9 

2465.5 

2492.5 

2503.5 

2521.3 

2558.0 

2559.6 

T6993 

r 

bC  ^ 

5  ^ 

O  <y 

25.038 

77.225 

29.059 

82.600 

r-‘ 

<N 

26.629 

71.530 

20.313 

19.940 

20.237 

28.638 

17.627 

79.983 

27.007 

69.043 

20.417 

28.087 

52.526 

13.696 

o 

o 

21.439 

16.318 

16.558 

Date 

'21/72 

J*  ^ 

«  bi> 

45.268 

43.238 

41.066 

49.570 

41.822 

67.371 

37.480 

49.419 

oo 

yr\ 

o 

o 

63.815 

39.581 

59.858 

42.633 

69.755 

34.541 

67.840 

37.600 

29.644 

60.134 

34.150 

41.972 

48.265 

47.683 

os 

o 

Station 

Code 

CMP 

* 

o 

- 

H 

1SK 

- 

-j£ 

C fl 

DMK 

SOD 

KHO 

NIE 

KRA 

UME 

DRB 

UPP 

o 

* 

oa 

KEY 

KBL 

KIR 

CIN 

SHI 

HFS 

WRS 

SKO 

VKA 

SOP 

A-92 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/21/72  09:00:00.31  52.118  52.068 

o 

u 

3 

O 

CZ> 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

6D 

Travel  Times,  sec 

C/3 

Sn 

CD 

CU 

c- 

306.5 

308.7 

309.7 

316.7 

310.4 

311.7 

315.2 

318.7 

318.3 

323.7 

r- 

tri 

(N 

m 

330.7 

330.5 

335.7 

338.7 

c 

Pu 

Distance, 

km 

2590.2 

2597.0 

2610.3 

2614.6 

2618.8 

2632.8 

2660.1 

2709.2 

2731.5 

2781.6 

2787.7 

2845.3 

2857.8 

2907.2 

2966.2 

Long., 
deg.  E 

18.928 

12.433 

14.542 

14.433 

13.943 

92.717 

73.252 

13.578 

9.598 

919  11 

14.533 

11.222 

13.764 

11.275 

5.334 

J  Z 
cS  CUD 

69.632 

55.683 

49.988 

o 

C" 

o 

© 

50.873 

58.116 

33.650 

49.131 

59.649 

50.665 

46.043 

49.692 

45.709 

48.163 

60.383 

Station 

Code 

TRO 

COP 

PRU 

PRA 

BRG 

ABAL& 

NIL 

KHC 

KON 

MOX 

LJU 

GRF 

TRI 

FUR 

BER 

Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09:00:00.18  46.853  44.938 

Source 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

— 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

" 

£ 

5 

£ 

r 

SD 

so 

CSE 

so 

so 

SD 

ISC 

ISC 

ISC 

GS 

CSE 

so 

so 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

DSI 

GS 

Travel  Times,  sec 

CX 

-J 

246.6 

OO 

<N 

O 

CO 

Sn 

205.9 

201.2 

239.8 

321.3 

ox 

0m 

144.1 

178.0 

Cu 

c 

On 

76.8 

78.8 

79.7 

oo 

oo 

rf 

r-’ 

oo 

oo 

o 

o 

oo 

© 

o 

oo 

oo 

o 

00 

OO 

116.9 

On 

119.8 

143.7 

140.4 

163.4 

165.8 

171.8 

172.8 

oo 

(N 

OO 

177.8 

176.8 

Distance, 

km 

553.2 

568.7 

579.8 

591.1 

651.1 

750.2 

751.2 

823.6 

824.6 

852.5 

876.3 

878.6 

953.0 

1079.0 

1088.4 

1244.4 

1317.4 

1344.3 

1375.2 

1398.0 

1401.2 

1416.0 

Long., 
deg.  E 

41.800 

44.750 

43.510 

o 

oo 

CN 

44.370 

48.642 

48.633 

46.333 

41.277 

34.403 

45.983 

34.155 

48.852 

33.767 

36.568 

32.817 

27.562 

51.386 

26.900 

47.106 

26.725 

58.570 

Date 

'03/72 

Lat., 
deg.  N 

42.400 

41.730 

41.730 

41.750 

o 

o 

© 

40.646 

40.633 

39.500 

39.915 

44.682 

38.992 

44.487 

38.758 

41.372 

55.115 

39.917 

47.193 

35.738 

46.567 

34.352 

O 

OO 

56.416 

O 

Station 

Code 

ZUG 

TI2 

BKR& 

ABS 

STE 

SHE 

SHE 

GRS 

ERZ 

ALU 

DYR& 

YAL 

LNK 

KAS 

OBN 

ANK 

IAS 

TEH 

BAC 

KER 

VRI 

ARU 

A-94 


w 

OJD 

■8  £ 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

10/03/72  09:00:00.18  46.853  44S 

Network 

ISC 

ISC 

ISC 

so 

so 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

CSE 

ISC 

©D 

430.8 

516.6 

528.7 

Travel  Times,  sec 

cn 

341.8 

357.8 

362.8 

422.0 

429.2 

s 

</3 

341.8 

412.1 

OX) 

s- 

CL, 

242.6 

c 

a- 

179.6 

8981 

192.8 

189.8 

192.8 

199.8 

196.8 

196.8 

201.8 

206.8 

214.5 

153.6 

212.8 

219.8 

220.5 

223.8 

232.8 

229.2 

228.2 

236.3 

236.0 

231.1 

231.7 

Distance, 

km 

YZZ  M 

1474.1 

0 o 
oo 

1497.8 

1541.6 

1543.9 

1544.9 

1563.3 

1590.3 

1655.4 

1684.5 

1691.2 

1691.5 

1721.3 

1731.3 

1763.4 

1824.7 

1844.6 

1845.1 

69981 

1868.4 

1870.0 

1872.0 

Long., 
deg.  E 

29.059 

27.757 

26.097 

25.067 

60.637 

25.038 

28.638 

oo 

Ov 

CN 

25.333 

25.417 

59.588 

26.325 

22.903 

28.087 

ZLZ9Z 

23.334 

28.126 

20.313 

69.025 

35.197 

23.446 

69.500 

19.940 

Lat., 
deg.  N 

41.066 

41.822 

44.414 

48.315 

56.827 

45.268 

39.581 

48.055 

43.217 

41.650 

36.311 

39.826 

45.883 

37.600 

39.246 

42.685 

36.216 

49.419 

52.912 

31.772 

40.374 

52.600 

OO 

o 

o 

Station 

Code 

ISK 

DMK 

BUC 

KOV 

SVE 

CMP 

DRB 

RAK 

PVL 

KDZ 

MSH 

EZN 

DEV 

CIN 

PRK 

SOF 

ARG 

NIE 

KKOR& 

JER 

PLG 

VEDN& 

KRA 

A-95 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/03/72  09:00:00.18  46.853  44.938 

Source 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

" 

* 

5 

£ 

u 

r 

ISC 

so 

ISC 

CSE 

GS 

CSE 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

o 

0> 

V) 

c#T 

ZJ 

s 

5X5 

543.4 

545.5 

556.0 

C/3 

442.9 

C 

C/3 

420.4 

420.9 

H 

*3 

> 

a 

u 

H 

5X5 

- 

CU 

250.0 

251.0 

253.4 

C 

a- 

244.5 

237.0 

244.8 

240.0 

242.8 

240.2 

249.5 

243.5 

249.8 

250.3 

252.0 

244.3 

250.8 

251.8 

261.8 

257.4 

6Z9Z 

259.8 

265.8 

266.8 

266.8 

267.8 

271.8 

Distance, 

km 

1905.4 

1929.5 

1938.0 

1944.1 

1946.7 

1949.5 

1978.6 

1983.1 

1994.1 

1995.9 

2003.2 

2008.3 

2010.9 

2016.7 

2085.9 

2088.1 

2099.7 

2103.0 

2141.9 

2141.9 

2144.9 

2198.6 

2205.7 

Long., 
deg.  E 

20.455 

70.250 

21.439 

70.617 

66.950 

70.600 

23.865 

o 

o 

ON 

o 

23.717 

21.771 

18.313 

24.651 

69.603 

52.526 

19.865 

17.105 

20.851 

34.950 

24.200 

16.362 

16.318 

27.715 

20.590 

r  Z 

■4—  . 

S3  W> 

44.821 

53.083 

41.972 

52.570 

39.660 

52.933 

38.049 

53.600 

37.972 

o 

© 

cn 

oo 

60.509 

42.319 

29.644 

41.348 

48.168 

39.657 

OSS'63 

35.407 

48.248 

48.265 

66lfr9 

38.177 

Station 

Code 

BEO 

BRV 

SKO 

=8 

2 

< 

£ 

SAM 

DZHU& 

PTL 

ALAB& 

ATH 

KZN 

SRO 

NUR 

CHM 

SHI 

TIR 

BRA 

JAN 

EIL 

VAM 

VIE 

VKA 

KJF 

VLS 

A-96 


u 

ojd 

■8  £ 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

10/03/72  09:00:00.18  46.853  44.< 

Network 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

CSE 

so 

Travel  Times,  sec 

OX) 

J 

</> 

B 

</} 

502.8 

0X5 

O. 

CL 

280.8 

283.9 

285.2 

286.6 

290.0 

294.4 

291.3 

296.3 

295.8 

296.8 

301.4 

299.8 

<N 

d 

o 

m 

302.8 

306.8 

326.0 

310.6 

B 

CL 

274.1 

271.8 

277.8 

277.8 

280.4 

278.2 

Distance, 

km 

Z91ZZ 

2218.8 

2258.5 

2265.8 

2267.5 

2294.2 

2297.7 

2320.8 

2335.0 

2363.0 

2387.6 

2412.5 

2420.7 

2434.2 

2446.3 

2462.5 

2498.8 

2506.5 

2515.7 

2517.2 

2537.3 

2553.8 

2596.3 

Long., 
deg.  E 

15.994 

31.342 

14.542 

14.433 

O 

OO 

17.627 

13.943 

14.533 

13.578 

13.002 

13.764 

71.530 

20.237 

69.043 

11.877 

919  11 

ZZZll 

13.696 

26.629 

11.275 

73.930 

77.225 

OO 

OO 

r- 

r  £ 

+*  . 
a  ojo 

J  -S 

45.829 

29.858 

49.988 

o 

r- 

o 

d 

o 

e'¬ 

en 

d 

59.858 

m 

OO 

d 

I/O 

46.043 

49.131 

51.308 

45.709 

37.480 

63.815 

34.541 

50.314 

50.665 

49.692 

60.134 

67.371 

48.163 

38.370 

43.238 

42.123 

Station 

Code 

ZAG 

HLW 

PRU 

PRA 

FRG 

UPP 

BRG 

LJU 

KHC 

CLL 

TRI 

KHO 

UME 

KBL 

HOF 

MOX 

GRF 

HFS 

SOD 

FUR 

MUR 

TLG& 

KDSK 

A-97 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/03/72  09:00:00.18  46.853  44.938 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

£ 

5 

t 

u 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

CSE 

ISC 

ISC 

DSI 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OX) 

</> 

Sn 

OX) 

* 

CU 

80 1 C 

313.2 

315.8 

oo 

i/S 

m 

316.2 

318.0 

320.8 

319.7 

320.8 

320.7 

324.2 

324.0 

322.2 

303.9 

326.9 

VLZt 

326.2 

325.8 

330.6 

332.6 

334.4 

335.1 

335.7 

fi 

fiu 

Distance, 

km 

2608.7 

2626.3 

2644.2 

2658.2 

2691.7 

2705.9 

2710.7 

2721.7 

2730.1 

2732.5 

2765.3 

2771.8 

2783.1 

oo 

r- 

(N 

2792.6 

2793.7 

2798.7 

2804.4 

2852.4 

OO 

O 

OO 

oo 

<N 

2908.8 

2914.8 

2923.6 

Long., 
deg.  E 

12.702 

o 

o 

66.950 

9.195 

00 

r- 

r- 

o 

9.598 

8.412 

LW0Z 

8.228 

27.007 

99 LL 

9LVL 

82.600 

79.983 

73.252 

6.670 

7.354 

9  LZL 

6.792 

6.348 

18.928 

6.915 

9Z9'9 

Lat., 
deg.  N 

41.811 

34.150 

30.188 

48.772 

61.031 

59.649 

49.011 

67.840 

48.676 

69.755 

ir> 

oo 

oo 

50.964 

49.570 

42.633 

33.650 

cn 

oo 

CN 

48.413 

48.412 

47.832 

48.006 

69.632 

45.289 

45.688 

Station 

Code 

-  - 

RMP 

WRS 

QUE 

STU 

NBO 

KON 

KRL 

KIR 

BUH 

KEV 

STR 

BNS 

SKAL& 

BKOL& 

NIL 

WIT 

WLS 

CDF 

BSF 

HAU 

TRO 

LNS 

RSL 

A-98 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/03/72  09:00:00.18  46.853  44.938 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

DX) 

-3 

<Z> 

Travel  Times,  sec 

Sn 

OD 

- 

cu 

336.4 

339.5 

342.4 

355.8 

340.3 

342.0 

Pn 

Distance, 

km 

2925.9 

2956.4 

2965.1 

2970.6 

2974.4 

6Z66Z 

Long., 
deg.  E 

5.988 

5.334 

4.594 

4.359 

5.651 

6.697 

J  55 

47.250 

60.383 

50.096 

50.798 

46.399 

43.564 

Station 

Code 

BES 

BER 

DOU 

ucc 

YOU 

SPF 

A-99 


)ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

24/72  09:00:00.04  51.990  51.867 

Source 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

5 

* 

u 

£ 

r 

GS 

GS 

CSE 

CSE 

CSE 

CSE 

CSE 

GS 

so 

so 

so 

CSE 

so 

ISC 

ISC 

GS 

ISC 

GS 

CSE 

ISC 

ISC 

ISC 

W) 

— I 

0  681 

304.0 

329.6 

334.4 

348.0 

348.3 

355.7 

Travel  Times,  sec 

Sn 

157.5 

235.0 

264.3 

276.5 

287.7 

oo 

oo 

<N 

292.1 

427.0 

426.0 

OX) 

a- 

107.7 

173.4 

a- 

237.8 

Pn 

(N 

oo 

137.5 

151.0 

154.7 

163.0 

163.5 

164.8 

168.0 

0'691 

175.4 

172.2 

192.9 

192.0 

237.0 

241.0 

240.0 

251.0 

265.6  1 

267.8 

274.0 

275.1 

u 

5 

657.8 

9  8901 

1167.3 

1201.0 

1273.0 

1276.7 

1291.4 

1306.9 

1327.7 

1347.1 

1347.2 

1513.0 

1521.2 

OO 

o 

00 

1914.4 

1945.0 

1945.8 

2015.7 

2123.0 

2193.5 

2227.6 

vozzz 

Long., 
deg.  E 

o 

r- 

oo 

36.568 

69.025 

69.500 

70.600 

70.617 

70.900 

o 

o 

oo 

42.810 

76.950 

44.370 

45.983 

34.403 

33.767 

24.651 

25.067 

27.715 

24.198 

77.225 

6Z99Z 

20.313 

19.940 

J  ^ 
a  ojd 

56.416 

55.115 

Z16'ZS 

52.600 

52.933 

52.570 

53.600 

42.400 

41.750 

43.267 

o 

o 

p 

38.992 

44.682 

41.372 

60S09 

48.315 

64.199 

48.055 

43.238 

67.371 

49.419 

OO 

IT) 

o 

o 

Station 

Code 

ARU 

OBN 

* 

& 

o 

VEDN& 

DZHU& 

MAKI& 

ALAB& 

ZUG 

ABS 

AAA 

STE 

DYR& 

ALU 

KAS 

£ 

P 

Z. 

KOV 

KJF 

RAK 

U 

- 

H 

SOD 

NIE 

KRA 

A- 100 


w 

DJD 

3  £ 

Source 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

11/24/72  09:00:00.04  51.990  51.8 

Network 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

5X> 

J 

Travel  Times,  sec 

C 73 

S 

495.0 

Q- 

ft. 

278.0 

279.7 

274.0 

287.2 

285.8 

293.4 

298.0 

295.0 

308.5 

309.0 

315.0 

311.0 

314.3 

313.0 

315.4 

312.4 

318.3 

317.0 

319.2 

324.5 

ooee 

c 

ft. 

Distance, 

km 

2253.1 

2279.5 

2316.9 

2344.3 

2358.2 

2440.6 

2478.5 

2500.7 

2596.0 

2599.2 

2603.5 

2608.3 

2651.9 

2656.8 

2660.9 

LI  991 

2697.6 

2716.5 

2728.3 

2771.4 

2834.5 

Long., 
deg.  E 

20.237 

17.627 

19.894 

79.983 

27.007 

LW0Z 

52.526 

13.696 

18.928 

14.542 

14.433 

13.943 

92.717 

13.002 

73.252 

10.832 

13.578 

66.950 

9.598 

91911 

11.222 

Lat., 
deg.  N 

63.815 

59.858 

47.919 

42.633 

69.755 

67.840 

29.644 

60.134 

69.632 

49.988 

50.070 

50.873 

58.116 

51.308 

33.650 

60.824 

49.131 

OO 

OO 

O 

59.649 

50.665 

49.692 

Station 

Code 

UME 

UPP 

PSZ 

BKOL& 

KEV 

KIR 

SHI 

HFS 

TRO 

PRU 

PRA 

BRG 

ABAL& 

CLL 

NIL 

NAO 

KHC 

QUE 

KON 

MOX 

GRF 

A-101 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

24/72  10:00:00.23  51.842  64.210 

Source 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

record 

record 

bulletin 

record 

* 

- 

3 

S 

3> 

r 

CSE 

CSE 

CSE 

CSE 

CSE 

so 

so 

_ 

SO 

so 

CSE 

GS 

CSE 

GS 

SO 

GS 

so 

CSE 

ISC 

GS 

CSE 

so 

CSE 

Travel  Times,  sec 

DD 

J 

105.4 

126.6 

128.1 

135.2 

173.8 

oo 

o 

r- 

323.7 

368.6 

368.2 

373.4 

422.3 

441.2 

528.8 

C/5 

376.2 

Sn 

95.2 

roii 

112.1 

119.2 

oo 

oo 

256.7 

Z\6Z 

O 

o 

CO 

307.5 

336.3 

354.6 

406.8 

OJO 

a. 

61.3 

72.9 

73.5 

VU, 

96.8 

6001 

209.9 

243.3 

a- 

— 

s 

a* 

51.2 

248.4 

62.8 

63.6 

17,9 

OO 

86.8 

145.7 

167.8 

168.3 

OO 

173.5 

OO 

CN 

179.2 

185.3 

189.3 

0661 

225.8 

230.3 

240.8 

238.8 

242.3 

Distance, 

km 

348.5 

oo 

o 

r- 

m 

444.9 

451.2 

491.9 

O’ 109 

627.7 

1133.1 

1307.1 

1318.6 

1331.2 

1364.1 

1368.8 

1399.6 

1457.8 

1498.0 

1565.5 

1761.8 

1856.9 

V9Z6\ 

1930.9 

1935.2 

Long., 
deg.  E 

69.025 

69.500 

70.617 

70.600 

70.900 

60.637 

58.570 

69.603 

83.266 

82.600 

71.660 

77.225 

66.950 

O 

OO 

OO 

OO 

K 

r- 

86.277 

79.983 

59.588 

36.568 

43.510 

44.370 

92.717 

«  OJD 

T3 

52.912 

52.600 

52.570 

52.933 

53.600 

56.827 

56.416 

42.319 

54.850 

49.570 

o 

o 

o 

43.238 

39.660 

40.370 

tZVZf 

53.253 

42.633 

36.311 

55.115 

41.730 

o 

o 

o 

58.116 

Station 

Code 

KKOR& 

Z 

Q 

2 

MAKI& 

DZHU& 

ALAB& 

SVE 

ARU 

CHM 

NVS 

SKAL& 

NAM 

TLG& 

SAM 

FRG 

KDSK 

ELT 

BKOL& 

MSH 

OBN 

BKR& 

STE 

ABAL& 

A- 102 


w 

ox 

§  2 

Source 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

«  <N 

=3  Tf 

.tS  's© 

0£ 

c 

o 

J 

Network 

ISC 

so 

SO 

CSE 

ISC 

SO 

ISC 

ISC 

SO 

GS 

SO 

SD 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

11/24/72  10:00:00.23  51.842 

ox 

J 

</) 

Travel  Times,  sec 

s 

</5 

OX 

* 

fiu 

252.8 

256.3 

257.8 

9993 

274.8 

282.8 

284.8 

285.5 

293.4 

299.1 

oo 

o 

CO 

307.3 

315.2 

323.8 

331.8 

323.1 

326.8 

325.8 

325.8 

c 

cu 

245.5 

243.8 

249.4 

254.3 

Distance, 

km 

1958.2 

1967.9 

1984.0 

2005.5 

2045.9 

2049.6 

2068.3 

2145.4 

2243.8 

2330.0 

2334.6 

2358.0 

2411.9 

2504.5 

2578.0 

2590.0 

2665.6 

2671.6 

2746.9 

2760.9 

2785.5 

CO 

(N 

Os 

r- 

CN 

2793.8 

r  uj 

OX  . 

5 

O  (U 

69.043 

42.810 

o 

o 

oo 

45.983 

o 

o 

94.087 

46.327 

73.252 

35.390 

34.403 

34.116 

34.155 

66.950 

27.715 

33.767 

24.651 

26.629 

27.562 

26.900 

27.007 

77.217 

25.067 

26.725 

r  2: 

«  do 

-j  « 

73 

34.541 

41.750 

42.400 

38.992 

34.150 

51.563 

38.068 

33.650 

45.019 

44.682 

44.949 

44.487 

00 

oo 

o 

CO 

64.199 

41.372 

60S09 

67.371 

47.193 

46.567 

69.755 

28.683 

48.315 

45.870 

Station 

Code 

KBL 

ABS 

ZUG 

DYR& 

WRS 

UER 

TAB 

NIL 

FEO 

ALU 

SIM 

YAL 

QUE 

KJF 

KAS 

NUR 

SOD 

IAS 

BAC 

KEY 

NDI 

KOV 

VRI 

ime(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

00.23  51.842  64.210 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

£ 

u 

o 

£ 

W 

0> 

5 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OX 

!/) 

S 

<Z5 

OX 

- 

0* 

330.7 

332.8 

336.2 

336.8 

340.8 

342.8 

340.7 

c 

a- 

Distance, 

km 

2854.5 

2863.0 

2914.7 

2932.7 

Z'lMZ 

2954.7 

2979.2 

h  © 

.E  o 

zi.  •  • 

‘u  o 

o  ^ 

r  Ld 

ox 

S 

2  ■§ 

20.237 

24.198 

29.059 

20.417 

25.038 

27.757 

17.627 

<N 

Q  <N 

Lat., 
deg.  N 

63.815 

in 

in 

© 

ob 

41.066 

67.840 

45.268 

41.822 

59.858 

Station 

Code 

UME 

RAK 

ISK 

KIR 

CMP 

DMK 

UPP 

A- 104 


w 

DJD 

OO 

S  © 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

08/15/73  02:00:00.02  42.775  67.4 

Network 

so 

so 

so 

GS 

so 

so 

so 

ISC 

ISC 

ISC 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

ISC 

GS 

ISC 

GS 

SO 

GS 

ox 

-J 

292.6 

317.0 

319.8 

319.8 

321.0 

348.4 

466.0 

463.0 

c n 

377.5 

388.5 

Travel  Times,  sec 

c 

C/D 

55.5 

63.6 

238.7 

255.1 

257.4 

257.5 

257.8 

274.2 

366.5 

369.0 

ox 

38.2 

170.3 

2- 

Pn 

31.1 

36.3 

63.8 

66.0 

94.0 

107.2 

121.0 

123.2 

127.4 

134.4 

136.5 

142.8 

145.0 

145.3 

147.1 

157.1 

0081 

200.0 

197.0 

200.8 

8661 

206.5 

Distance, 

km 

o 

OO 

223.7 

451.3 

o 

o 

OO 

683.7 

ON 

O 

o 

OO 

900.5 

9CZ6 

6086 

1016.9 

1028.1 

1113.9 

1132.3 

1136.0 

1145.7 

1239.0 

1395.0 

1574.1 

1582.1 

1597.2 

1633.7 

1641.5 

Long., 
deg.  E 

69.603 

69.310 

O 

OO 

68.760 

71.530 

o 

m 

(N 

h 

78.400 

69.043 

59.588 

o 

o 

79.983 

70.617 

69.025 

70.970 

69.070 

70.650 

66.950 

48.642 

51.386 

84.773 

60.637 

O 

r- 

OO 
i n 

Lat., 
deg.  N 

42.319 

41.340 

40.370 

38.570 

37.480 

43.230 

42.480 

34.541 

36.311 

34.150 

42.633 

52.570 

52.912 

52.720 

53.030 

53.720 

OO 

OO 

O 

m 

40.646 

35.738 

50.937 

56.827 

56.416 

Station 

Code 

CHM 

TAS 

FRG 

DSH 

KHO 

AAB 

PRZ 

KBL 

MSH 

WRS 

BKOL& 

MAKI& 

KKOR& 

VOST& 

KOSH& 

CHKA& 

QUE 

SHE 

TEH 

USK 

SVE 

ARU 

A- 105 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

02:00:00.02  42.775  67.408 

Source 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

record 

record 

bulletin 

X 

u 

o 

g 

V 

5 

so 

so 

ISC 

CSE 

ISC 

SO 

GS 

CSE 

SO 

ISC 

so 

GS 

so 

CSE 

so 

GS 

SO 

GS 

GS 

SO 

O 

ISC 

Travel  Times,  sec 

CD 

— 1 

522.4 

778.0 

p 

oo 

o 

00 

812.5 

456.7 

584.5 

Sn 

394.0 

412.0 

CD 

Cu 

256.8 

250.0 

253.0 

273.3 

0Z6Z 

295.3 

314.8 

311.6 

314.0 

319.6 

320.3 

329.0 

oo 

m 

337.0 

-  i 

224.0 

220.0 

223.2 

231.6 

234.0 

238.6 

O 

oo 

<N 

246.7 

244.5 

cT 

C J 

11 

5 

1758.5 

1767.5 

1791.7 

1845.9 

1855.6 

1913.6 

1966.0 

1966.3 

LL961 

6*8961 

6ZZ0Z 

2227.0 

2406.5 

2449.0 

2634.6 

2646.2 

2668.5 

2697.6 

2697.6 

2799.0 

2842.5 

2905.7 

r  rrj 

CD  . 

5  si* 

O  qj 
— 1  73 

45.750 

83.266 

LK'LL 

45.983 

46.327 

44.370 

43.800 

43.510 

00 

p 

rn 

52.526 

42.810 

94.087 

37.433 

92.717 

99.830 

34.403 

34.155 

O 

O 

O 

o 

o 

o 

p 

o 

102.430 

103.283 

35.890 

Date 

15/73 

r  £ 
a  ci) 

J  -s 

43.320 

54.850 

28.683 

38.992 

38.068 

o 

o 

p 

o 

oo 

o’ 

41.730 

44.033 

29.644 

41.750 

51.563 

o 

o 

OO 

58.116 

52.520 

44.682 

44.487 

51.670 

51.670 

o 

<N 

Os 

uo 

50.383 

33.823 

00 

o 

Station 

Code 

GRO 

NVS 

NDI 

DYR& 

TAB 

STE 

LEN 

4 

a 

PYA 

SHI 

ABS 

UER 

ANN 

ABAL& 

ORL 

ALU 

YAL 

MOY 

MOY 

ARS 

ZAK 

KSA 

A- 106 


2s 

OJD 

■s  £ 

w  n 

Source 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

08/28/73  03:00:00.04  50.527  68.3 

Network 

CSE 

CSE 

CSE 

CSE 

CSE 

so 

SO 

SO 

GS 

SO 

CSE 

GS 

SO 

GS 

so 

SO 

so 

so 

CSE 

SO 

so 

so 

DX) 

J 

74.5 

vS 

oo 

111.2 

239.0 

261.0 

278.0 

293.0 

296.8 

296.4 

301.5 

oo 

m 

348.2 

Travel  Times,  sec 

m 

c 

in 

81.3 

6*86 

197.5 

212.0 

238.0 

236.8 

240.8 

O 

o 

(N 

253.6 

283.3 

286.5 

305.0 

OX) 

a* 

139.6 

o 

o 

VZLl 

a- 

C 

2m 

41.3 

42.5 

42.0 

45.2 

55.2 

114.6 

O 

o 

<N 

128.0 

134.0 

136.8 

137.5 

136.6 

143.9 

144.2 

151.0 

148.6 

151.0 

154.0 

0*191 

9*191 

173.0 

192.3 

Distance, 

km 

269.5 

ZLLZ 

283.0 

304.9 

389.0 

864.1 

T616 

0*086 

1022.8 

1038.4 

1054.2 

1055.2 

1115.3 

1115.3 

1154.0 

1158.9 

1159.1 

1179.1 

1248.4 

1268.0 

1327.5 

1470.1 

Long., 
deg.  E 

69.025 

70.617 

69.070 

70.970 

70.650 

60.637 

o 

r- 

«n 

oo 

VO 

74.620 

69.310 

76.950 

77.225 

77.230 

83.266 

83.266 

77.188 

84.773 

o 

oo 

O 

O 

rf 

OO 

r** 

79.983 

86.277 

68.760 

71.530 

r  Z 
«  6jd 

J  -8 

Z16ZS 

52.570 

53.030 

52.720 

53.720 

56.827 

56.416 

42.830 

41.340 

43.267 

43.238 

43.230 

o 

oo 

54.850 

42.123 

50.937 

40.370 

42.480 

42.633 

53.253 

38.570 

o 

oo 

cn 

Station 

Code 

KKOR& 

MAKJ& 

KOSH& 

VOST& 

CHKA& 

SVE 

ARU 

FRU 

TAS 

AAA 

TLG& 

AAB 

NVS 

NVS 

KDSK 

USK 

FRG 

PRZ 

-1 

o 

* 

22 

ELT 

DSH 

KHO 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

28/73  03:00:00.04  50.527  68.323 

Source 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

“ 

L* 

D 

£ 

U 

r 

ISC 

CSE 

ISC 

CD 

o 

CD 

a 

CD 

a 

ISC 

CSE 

CSE 

CD 

a 

ISC 

CD 

a 

ISC 

ISC 

CD 

a 

ISC 

ISC 

ISC 

ISC 

tl 

J 

508.7 

cd 

oo 

Travel  Times,  sec 

a 

CD 

405.6 

WD 

2- 

Pu 

269.0 

278.5 

Z69Z 

270.0 

278.7 

285.5 

305.0 

317.0 

oo 

m 

326.5 

330.7 

335.4 

339.0 

S 

CL 

224.0 

228.0 

233.0 

237.0 

251.0 

253.5 

266.6 

Distance, 

km 

1774.4 

1782.9 

1833.8 

1876.4 

2029.0 

2046.7 

zmz 

2136.0 

LL91Z 

2182.1 

2258.0 

2351.0 

2534.5 

VS99Z 

2690.4 

2806.0 

2831.8 

2906.1 

2950.9 

Long., 
deg.  E 

69.043 

LIL'Z  6 

o 

o 

48.642 

43.058 

42.817 

51.386 

43.510 

45.983 

42.810 

66.950 

88.083 

LULL 

52.526 

33.442 

27.715 

33.767 

24.651 

6Z99Z 

Lat., 
deg.  N 

34.541 

58.116 

34.150 

40.646 

44.033 

44.017 

35.738 

41.730 

38.992 

41.750 

30.188 

69.430 

28.683 

29.644 

67.558 

64.199 

41.372 

60S09 

67.371 

00 

o 

Station 

Code 

KBL 

ABAL& 

WRS 

SHE 

PYA 

BEY 

TEH 

BKR& 

<3 

& 

>- 

a 

ABS 

QUE 

NRI 

NDI 

SHI 

APA 

KJF 

KAS 

NUR 

SOD 

A- 108 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/19/73  03:00:00.18  45.758  67.825 

Source 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

Network 

GS 

SO 

CSE 

CSE 

GS 

CSE 

SO 

CSE 

CSE 

so 

CSE 

so 

so 

CSE 

CSE 

ISC 

ISC 

ISC 

GS 

SO 

so 

ISC 

Travel  Times,  sec 

DU 

115.5 

143.8 

221.3 

226.2 

227.5 

vzzz 

223.2 

225.7 

255.9 

270.3 

295.6 

339.6 

380.3 

392.5 

</) 

323.8 

Sn 

181.3 

190.5 

181.9 

182.7 

186.5 

241.0 

268.5 

297.3 

302.8 

DJD 

Pm 

66.1 

00 

o o 

131.5 

132.2 

137.5 

131.9 

132.5 

135.2 

147.3 

169.6 

CL. 

177.0 

Pn 

57.1 

70.3 

103.0 

108.3 

© 

in 

o 

104.9 

oo 

o 

105.7 

106.7 

113.3 

p 

oo 

123.3 

Lit  l 

134.9 

152.4 

160.7 

161.1 

170.3 

168.2 

171.0 

173.0 

oo 

00 

Distance, 

km 

407.3 

504.6 

783.6 

796.8 

797.5 

799.6 

p 

o 

oo 

806.5 

813.0 

oo 

907.6 

919.4 

968.2 

1029.6 

1184.2 

1247.9 

1253.8 

1322.2 

1326.8 

1347.6 

1376.4 

1419.6 

Long., 
deg.  E 

69.603 

69.310 

70.617 

77.225 

77.230 

69.025 

68.760 

70.970 

69.070 

77.188 

70.650 

o 

o 

Tf 

oo 

71.530 

79.983 

82.600 

69.043 

59.588 

71.400 

60.637 

58.570 

84.773 

73.252 

Lat., 
deg.  N 

42.319 

41.340 

52.570 

43.238 

43.230 

52.912 

O 

r- 

oo 

cn 

52.720 

53.030 

42.123 

53.720 

42.480 

37.480 

42.633 

49.570 

34.541 

36.311 

34.150 

56.827 

56.416 

50.937 

33.650 

Station 

Code 

CHM 

TAS 

MAKI& 

TLG& 

AAB 

KKOR& 

DSH 

VOST& 

KOSH& 

KDSK 

CHKA& 

PRZ 

KHO 

BKOL& 

SKAL& 

KBL 

MSH 

WRS 

SVE 

ARU 

USK 

NIL 

A- 109 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

03:00:00.18  45.758  67.825 

Source 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

« 

4 

— 

o 

* 

M 

r 

ISC 

GS 

GS 

so 

so 

so 

ISC 

GS 

SO 

ISC 

CSE 

GS 

CSE 

SO 

GS 

SO 

ISC 

CSE 

GS 

GS 

GS 

GS 

so 

Travel  Times,  sec 

OX) 

424.1 

447.7 

436.8 

698.8 

OO 

753.8 

Cf) 

474.8 

s 

c/5 

331.5 

331.7 

347.6 

OX) 

a- 

a- 

251.9 

258.5 

287.8 

295.0 

301.8 

310.8 

308.7 

£ 

9061 

186.1 

186.3 

197.4 

197.4 

213.3 

218.6 

221.8 

VLZZ 

243.8 

241.9 

244.6 

250.6 

263.8 

252.8 

256.2 

255.8 

267.5 

Distance, 

km 

1486.7 

O 

OO 

1487.0 

1566.7 

1566.7 

ZZS91 

VLZLl 

1767.3 

1828.8 

1927.5 

1939.1 

1962.4 

1998.2 

2016.1 

2024.6 

2051.7 

2063.3 

2172.2 

2370.0 

2428.0 

2502.0 

V109Z 

2605.7 

Long., 
deg.  E 

- 1 - 

73.750 

83.266 

83.266 

r* 

(N 

VO 

OO 

r- 

(N 

vd 

oo 

48.642 

66.950 

45.750 

46.319 

78.056 

45.983 

44.370 

43.510 

43.800 

94.087 

42.810 

LULL 

92.717 

37.433 

99.830 

o 

o 

o 

o 

o 

co 

Tt- 

<N 

O 

co 

© 

CO 

Date 

19/73 

Lat., 
deg.  N 

33.147 

O 

wo 

oo 

vo 

O 

WO 

OO 

wo 

53.253 

53.253 

40.646 

30.188 

43.320 

40.647 

30.323 

38.992 

o 

o 

o 

Tt- 

41.730 

o 

oo 

r- 

o 

51.563 

41.750 

28.683 

58.116 

O 

o 

oo 

TT 

52.520 

51.670 

51.920 

44.682 

1 — ■ 

0\ 

o 

Station 

Code 

MNL 

SAM 

SAM 

ELT 

ELT 

SHE 

QUE 

GRO 

KRV 

DDI 

DYR& 

STE 

BKR& 

LEN 

UER 

ABS 

NDI 

■8 

- 

< 

sa 

< 

ANN 

ORL 

MOY 

ARS 

ALU 

A-110 


o 

-3 


P 

p 

- — - 

e 

H 

a 

‘3d 

O 


Q 


09/19/73  03:00:00.18  45.758  67.825 

Source 

record 

record 

record 

record 

Network 

so 

so 

so 

so 

Travel  Times,  sec 

OD 

-J 

759.8 

C/J 

Sn 

OD 

Ph 

cu 

316.6 

321.3 

332.4 

332.5 

Pn 

Distance, 

km 

2662.9 

2728.1 

2867.1 

2868.3 

Long., 
deg.  E 

103.283 

104.270 

88.083 

106.330 

J  Z 
cS  3d 

J  3 

m 

oo 

m 

© 

52.242 

69.430 

52.770 

Station 

Code 

ZAK 

IRK 

NRI 

TIG 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

30/73  05:00:00.35  51.65  54.55 

Source 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

- 

£ 

5 

r 

00 

a 

so 

CSE 

CSE 

CSE 

CSE 

CSE 

SO 

so 

c n 

a 

on 

O 

CSE 

GS 

so 

on 

a 

CSE 

GS 

GS 

GS 

ISC 

GS 

so 

u 

<u 

V5 

Zj 

E 

H 

’ll 

> 

2 

H 

OU 

J 

171.7 

195.7 

280.0 

lo 

oo 

<N 

301.7 

303.3 

308.4 

356.7 

S 

</} 

o o 
m 

164.2 

228.3 

229.4 

243.9 

248.0 

255.0 

280.7 

Tf 

OO 

o 

m 

379.3 

393.2 

W) 

On 

97.2 

111.7 

161.1 

8191 

177.3 

177.8 

202.7 

fiu 

S 

On 

79.2 

92.7 

127.8 

128.9 

142.0 

142.3 

145.0 

147.7 

153.7 

159.9 

167.2 

174.9 

r-; 

OO 

178.9 

185.7 

197.4 

201.7 

209.7 

212.1 

224.7 

225.7 

L'LZZ 

Distance, 

km 

591.6 

698.6 

995.3 

6866 

1 102.3 

1109.5 

0  931 1 

1136.1 

1202.3 

rzszi 

1303.0 

1384.2 

1415.2 

1415.3 

1475.6 

1554.5 

1604.0 

1677.7 

1706.2 

1783.5 

1797.4 

1820.4 

r 

5  wj 

O  « 

— 1  73 

58.570 

60.637 

69.025 

69.070 

70.617 

70.650 

70.970 

45.750 

37.625 

36.568 

48.642 

43.510 

42.810 

44.370 

37.433 

45.983 

69.310 

34.403 

34.155 

51.386 

74.620 

o 

oo 

jZ, 
a  DJD 

56.416 

56.827 

52.912 

53.030 

52.570 

53.720 

52.720 

43.320 

55.738 

55.115 

40.646 

41.730 

41.750 

000' IP 

44.800 

38.992 

41.340 

44.682 

r- 

oo 

Tf 

35.738 

42.830 

40.370 

© 

i« 

vJ 

cn 

ARU 

SVE 

KKOR& 

KOSH& 

MAKI& 

CHKA& 

VOST& 

GRO 

MOS 

OBN 

SHE 

*8 

— 

ABS 

STE 

ANN 

•8 

c* 

>• 

a 

TAS 

ALU 

YAL 

TEH 

FRU 

FRG 

A-112 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/30/73  05:00:00.35  51.65  54.55 

Source 

bulletin 

bulletin 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

so 

SO 

so 

so 

CSE 

CSE 

SO 

ISC 

ISC 

SO 

so 

ISC 

GS 

so 

SO 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

&D 

555.1 

Travel  Times,  sec 

<Z> 

445.0 

452.8 

Sn 

407.7 

454.1 

462.3 

508.4 

DJD 

a* 

Cn 

249.9 

264.7 

267.3 

274.7 

277.6 

285.7 

287.8 

289.8 

291.7 

Pn 

229.7 

242.7 

240.4 

240.4 

241.2 

246.0 

256.3 

253.8 

256.6 

263.0 

261.5 

261.7 

263.6 

263.9 

ZZ2Z 

Distance, 

km 

1825.0 

1927.8 

1933.9 

1933.9 

1935.7 

1984.9 

2060.5 

2080.2 

2087.6 

2109.2 

2111.2 

VLZIZ 

2129.9 

2144.9 

2144.9 

2156.3 

2244.3 

VL9ZZ 

2318.4 

2350.7 

2366.2 

2405.7 

2415.5 

Long., 
deg.  E 

68.760 

OO 

oo 

OO 

CN 

83.266 

83.266 

77.225 

82.600 

71.530 

24.651 

27.715 

73.930 

33.442 

26.725 

25.067 

r- 

r- 

CN 

VO 

OO 

r- 

CN 

vo* 

oo 

79.983 

30.309 

29.059 

6Z99Z 

oiroe 

o 

o 

20.237 

20.313 

Lat., 
deg.  N 

38.570 

46.998 

o 

in 

oo 

^r 

m 

O 

m 

oo 

m 

43.238 

49.570 

37.480 

60.509 

64.199 

38.370 

67.558 

45.870 

48.315 

53.253 

53.253 

42.633 

40.289 

990*  1 

67.371 

39.055 

34.150 

63.815 

49.419 

Station 

Code 

DSH 

KIS 

SAN 

NVS 

<3 

a 

- 

H 

SKAL& 

KHO 

NUR 

KJF 

MUR 

APA 

VRI 

KOV 

ELT 

ELT 

BKOL& 

GLP 

ISK 

SOD 

ALT 

WRS 

UME 

NIE 

A- 113 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/30/73  05:00:00.35  51.65  54.55 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

" 

* 

5 

l 

u 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

WO 

-J 

578.7 

Travel  Times,  sec 

Sn 

538.0 

M 

O- 

cu 

291.7 

293.7 

295.0 

292.7 

294.3 

297.0 

299.7 

300.7 

299.3 

305.7 

306.7 

305.7 

307.5 

307.7 

309.0 

312.7 

314.8 

o 

d 

<N 

CO 

316.7 

318.1 

331.7 

318.5 

320.0 

c 

Pm 

Distance, 

km 

2418.8 

2435.2 

2445.9 

2449.0 

2451.2 

2469.3 

2501.0 

2503.4 

2513.5 

2571.5 

2578.7 

2579.1 

2582.4 

2589.6 

2590.1 

2637.0 

2672.0 

2679.3 

2684.1 

2684.9 

2698.6 

2703.2 

2714.1 

r  ijQ 

OD 

5 

O 

J  73 

19.940 

20.539 

52.526 

30.589 

17.627 

27.007 

73.252 

19.894 

92.717 

LW0Z 

ZLZ  91 

27.263 

19.024 

28.087 

66.950 

m 

oo 

p 

oo 

oo 

13.696 

22.570 

23.446 

17.105 

28.126 

94.087 

21.439 

j  T. 

a  do 
^■8 

oo 

o 

o 

»o 

48.496 

29.644 

37.461 

59.858 

69.755 

33.650 

47.919 

58.116 

67.840 

39.246 

38.398 

Tf 

OO 

Tf 

009  LI 

30.188 

69.430 

60.134 

41.321 

40.374 

48.168 

36.216 

51.563 

41.972 

Station 

Code 

KRA 

JOS 

SHI 

BCK 

UPP 

KEY 

NIL 

PSZ 

ABAL& 

KIR 

PRK 

IZM 

BUD 

CIN 

QUE 

NRI 

HFS 

VAY 

PLG 

BRA 

ARG 

UER 

SKO 

A-114 


W 

bJD 

S 

T3  If) 

w  1  fi 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

09/30/73  05:00:00.35  51.65  54.! 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

DJD 

-J 

C f 

Sn 

fiD 

1 1* 

Ch 

318.9 

322.1 

322.1 

324.7 

324.5 

325.5 

r- 

NO 

(N 

m 

325.7 

327.7 

328.0 

327.7 

327.5 

330.7 

329.6 

333.8 

334.1 

335.7 

339.7 

339.6 

Pn 

Distance, 

km 

On 

o o 

r- 

<N 

2732.5 

2734.8 

2743.5 

2773.7 

2787.8 

2792.2 

2796.9 

2800.8 

2812.9 

2823.1 

2831.7 

2838.4 

2845.2 

2886.2 

2901.2 

2907.0 

2959.9 

2960.5 

Long., 
deg.  E 

18.928 

16.362 

16.318 

16.558 

12.433 

14.542 

14.433 

13.943 

21.771 

20.799 

23.865 

10.832 

23.717 

13.002 

13.578 

9.598 

20.851 

919*1 1 

14.533 

Lat., 
deg.  N 

69.632 

48.248 

48.265 

47.683 

55.683 

49.988 

o 

r- 

o 

© 

50.873 

40.307 

41.111 

38.049 

60.824 

37.972 

51.308 

49.131 

59.649 

39.657 

50.665 

46.043 

Station 

Code 

TRO 

VIE 

VKA 

SOP 

COP 

PRU 

PRA 

BRG 

KZN 

OHR 

PTL 

NAO 

ATH 

CLL 

KHC 

KON 

JAN 

MOX 

LJU 

A- 115 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/26/73  05:59:59.5  53.65  55.40 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

Network 

SD 

GS 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

SO 

CSE 

CSE 

GS 

so 

so 

so 

so 

so 

so 

S9 

SO 

so 

CSE 

o 

CD 

£ 

H 

> 

ca 

H 

6D 

-J 

o o 

m 

OO 

oo 

253.0 

253.2 

282.2 

287.8 

294.3 

351.5 

516.5 

1/3 

Sn 

98.3 

p 

oo 

159.3 

208.6 

208.9 

229.1 

235.9 

241.7 

lO 

OO 

r- 

(N 

395.5 

395.5 

CD 

CL- 

60.8 

oo 

Os 

o 

148.2 

oo 

160.2 

165.6 

201.5 

231.9 

e 

cu 

52.8 

67.7 

89.1 

1811 

118.3 

129.2 

131.3 

134.0 

157.5 

8661 

200.6 

199.5 

203.5 

205.5 

223.0 

225.6 

227.0 

229.5 

230.5 

241.0 

239.8 

Distance, 

km 

368.3 

485.3 

0699 

910.4 

911.1 

1005.0 

1023.4 

1043.1 

1229.8 

1580.7 

1591.5 

1596.5 

1619.0 

1628.3 

1715.6 

OO 

o 

oo 

oo 

o 

oo 

1815.0 

Tf 

OO 

rr 

oo 

1920.0 

1923.8 

OX) 

5  &JD 
o  <y 

-J  T3 

58.570 

60.637 

60.820 

69.025 

69.070 

70.650 

70.617 

70.970 

36.568 

44.083 

43.510 

46.319 

42.810 

37.433 

69.310 

83.266 

83.266 

34.403 

34.155 

74.620 

O 

OO 

r-; 

r** 

82.600 

Lat., 
deg.  N 

56.416 

56.827 

58.855 

52.912 

53.030 

53.720 

52.570 

52.720 

55.115 

41.603 

41.730 

40.647 

41.750 

O 

o 

OO 

Tf' 

Tj- 

41.340 

54.850 

54.850 

44.682 

44.487 

42.830 

40.370 

49.570 

Station 

Code 

ARU 

SVE 

VERT& 

•8 

QC 

o 

* 

a 

KOSH& 

CHKA& 

MAKI& 

■a 

H 

O 

> 

OBN 

TSAL& 

BKR& 

KRV 

ABS 

ANN 

TAS 

SAN 

SAN 

ALU 

YAL 

FRU 

FRG 

SKAL& 

A- 116 


w 

CUD 

<1> 

-a  O 
Tf 

Source 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

10/26/73  05:59:59.5  53.65  55. 

< 

2 

t 

5 

t 

j 

r 

so 

ISC 

CSE 

so 

ISC 

so 

so 

so 

so 

ISC 

ISC 

SO 

CSE 

ISC 

SO 

ISC 

ISC 

CSE 

ISC 

so 

ISC 

ISC 

ISC 

bD 

— 1 

Travel  Times,  sec 

c n 

s 

</} 

429.5 

435.5 

DJD 

CL, 

Cm 

262.5 

271.5 

279.0 

280.5 

281.5 

285.9 

287.6 

293.0 

292.4 

294.5 

295.7 

a 

CL 

242.0 

243.5 

244.5 

244.5 

245.5 

249.5 

251.3 

256.9 

261.0 

265.6 

t’OZ.3 

269.4 

Distance, 

km 

1938.6 

1954.1 

1971.7 

1972.6 

0T66I 

2010.4 

2034.3 

2056.6 

36603 

2108.6 

2161.0 

2180.7 

2181.9 

2218.7 

2283.3 

2287.5 

09633 

2354.2 

2373.9 

2415.6 

2420.1 

2447.5 

2451.6 

Long., 
deg.  E 

33.442 

27.715 

77.225 

77.230 

24.651 

84.773 

86.277 

OO 

oo 

O 

o 

00 

33.767 

26.629 

71.530 

79.983 

26.725 

23.514 

20.237 

27.007 

92.717 

17.627 

88.083 

LIV0Z 

19.940 

20.313 

Lat., 
deg.  N 

67.558 

64.199 

43.238 

43.230 

60.509 

50.937 

53.253 

42.123 

42.480 

41.372 

67.371 

37.480 

42.633 

45.870 

48.514 

63.815 

69.755 

58.116 

59.858 

69.430 

67.840 

oo 

un 

o 

o 

IT) 

49.419 

Station 

Code 

APA 

KJF 

TLG& 

AAB 

NUR 

USK 

ELT 

KDSK 

PRZ 

KAS 

SOD 

KHO 

BKOL& 

VRI 

MZG 

UME 

KEY 

ABAL& 

UPP 

NRI 

KIR 

KRA 

NIE 

A- 117 


•ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

56/73  05:59:59.5  53.65  55.40 

a> 

u 

u 

3 

O 

c n 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

" 

2 

£ 

Z 

r 

ISC 

ISC 

ISC 

C/3 

o 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

WD 

V) 

Travel  Times,  sec 

a 

<75 

6D 

CU 

. 

cu 

302.5 

366.5 

oo 

o 

m 

308.7 

312.5 

316.5 

321.6 

316.1 

325.9 

325.9 

326.5 

326.4 

328.0 

327.5 

328.5 

329.3 

328.5 

330.9 

336.5 

341.0 

c 

a. 

Distance, 

km 

2507.3 

2552.6 

2592.4 

2596.8 

2628.2 

LZL9Z 

2745.8 

2764.5 

2769.0 

2771.0 

2785.3 

T06  LZ 

2804.8 

2804.8 

2808.2 

2816.2 

2825.3 

2847.4 

2908.2 

2964.8 

Long., 
deg.  E 

oiroe 

19.894 

13.696 

94.087 

73.252 

52.526 

10.832 

66.950 

16.362 

16.318 

16.558 

22.570 

14.542 

13.943 

14.433 

21.439 

9.598 

13.002 

13.578 

919  1 1 

J  Z 

-a 

39.055 

47.919 

60.134 

51.563 

33.650 

29.644 

60.824 

30.188 

48.248 

48.265 

47.683 

41.321 

49.988 

50.873 

O 

r- 

o 

o 

»r> 

41.972 

59.649 

OO 

O 

rn 

49.131 

50.665 

Q  ^ 

O 

Station 

Code 

ALT 

PSZ 

HFS 

UER 

NIL 

SHI 

NAO 

QUE 

VIE 

VKA 

SOP 

VAY 

PRU 

BRG 

PRA 

SKO 

KON 

CLL 

KHC 

MOX 

A- 118 


w 

oi) 

S 

3  o 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

07/08/74  05:59:59.95  53.70  55. 

Network 

SO 

SO 

CSE 

CSE 

so 

CSE 

CSE 

SO 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

so 

ISC 

OJD 

J 

o 

o 

142.1 

258.5 

294.3 

346.1 

452.4 

C/5 

450.4 

491.1 

Travel  Times,  sec 

Sn 

94.1 

1031 

218.9 

238.4 

VOLZ 

353.5 

442.1 

454.1 

54} 

a- 

62.0 

V6L 

146.6 

194.7 

245.1 

247.1 

269.9 

280.8 

282.1 

284.3 

288.6 

293.6 

292.6 

307.4 

309.2 

309.1 

322.2 

Pn 

54.0 

1*89 

117.0 

130.7 

159.1 

8T61 

202.5 

231.3 

251.7 

s 

U 

i/5 

5 

374.6 

494.5 

930.8 

1043.2 

1209.2 

1513.1 

1583.4 

1825.7 

1936.7 

1971.6 

2052.6 

2145.3 

2269.3 

2274.3 

2281.8 

2354.1 

2404.0 

2421.1 

2542.0 

2572.8 

2615.2 

2726.3 

Long., 
deg.  E 

58.570 

60.637 

69.070 

70.617 

36.568 

41.690 

33.687 

83.266 

27.715 

24.651 

86.277 

26.629 

20.237 

25.944 

27.007 

17.627 

LW0Z 

CO 

oo 

o 

oo 

oo 

18.928 

969*  £1 

94.087 

10.832 

Lat., 
deg.  N 

56.416 

56.827 

53.030 

52.570 

55.115 

43.337 

0LYZ9 

O 

to 

oo 

lO 

64.199 

60S09 

53.253 

67.371 

63.815 

45.492 

69.755 

59.858 

67.840 

69.430 

69.632 

60.134 

51.563 

60.824 

Station 

Code 

ARU 

SVE 

KOSH& 

MAKI& 

OBN 

DOMB& 

GIR& 

SAN 

KJF 

NUR 

ELT 

SOD 

UME 

MLR 

KEY 

UPP 

KIR 

NRI 

TRO 

HFS 

UER 

NAO 

)ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/74  05:59:59.95  53.70  55.10 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OJG 

</) 

a 

c/5 

ax) 

On 

a. 

327.9 

328.1 

327.1 

336.5 

341.1 

c 

Ph 

Distance, 

km 

2784.3 

2784.4 

2805.6 

2887.9 

2944.3 

Long., 
deg.  E 

13.943 

14.542 

9.598 

13.578 

919  1 1 

Lat., 
deg.  N 

50.873 

49.988 

59.649 

49.131 

50.665 

r- 

o 

Station 

Code 

BRG 

PRU 

KON 

KHC 

MOX 

A- 120 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/29/76  05:00:00.5  47.870  48.150 

Source 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

GS 

SO 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

J 

154.5 

182.5 

324.5 

355.5 

401.7 

OO 

C/3 

303.5 

390.3 

Sn 

133.5 

149.0 

248.5 

279.5 

329.0 

368.2 

OX) 

016 

105.5 

p 

OO 

O, 

Pn 

76.5 

o 

00 

OO 

131.0 

145.0 

147.5 

157.0 

OO 

lo 

165.5 

159.5 

OO 

175.5 

176.0 

CN 

OO 

188.9 

193.5 

vooz 

205.5 

207.9 

203.5 

207.5 

211.8 

217.1 

Distance, 

km 

548.2 

648.4 

1011.4 

1097.5 

1135.1 

1219.4 

1236.7 

1261.2 

1305.4 

1345.8 

OO 

m 

1385.6 

1479.4 

1481.9 

1501.6 

1583.7 

1641.4 

1648.0 

1650.9 

1659.9 

1688.6 

1738.0 

Long., 
deg.  E 

46.830 

48.330 

39.776 

<N 

m 

d 

36.568 

36.046 

49.383 

38.728 

60.637 

33.767 

51.386 

54.942 

28.198 

32.181 

47.106 

59.472 

26.725 

o 

o 

d 

30.309 

26.104 

29.059 

27.757 

j  Z 
bi) 

43.020 

42.030 

40.996 

38.068 

55.115 

OO 

p 

36.758 

38.798 

56.827 

41.372 

35.738 

36.433 

o 

Tf 

r- 

© 

40.925 

34.352 

36.308 

45.870 

53.005 

40.289 

46.939 

990’  1 

41.822 

Station 

Code 

DEC 

DRN 

TBZ 

TAB 

Z 

oa 

O 

KVT 

SRI 

KEB 

SVE 

KAS 

TEH 

SHD 

ZEL& 

MGN 

KER 

MAIO 

VRI 

BRV& 

GLP 

BIZ 

ISK 

DMK 

A- 121 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/29/76  05:00:00.5  47.870  48.150 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

“ 

i 

> 

B 

£ 

u 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

u 

ZJ 

E 

H 

> 

u 

H 

5JD 

cn 

Sn 

460.5 

5D 

c. 

a- 

264.7 

Pn 

218.5 

222.5 

233.9 

227.5 

233.5 

234.5 

239.5 

6  9PZ 

246.0 

247.8 

250.5 

252.0 

253.5 

250.5 

252.0 

254.5 

256.2 

256.7 

251.3 

252.1 

261.5 

261.0 

Distance, 

km 

o o 
m 

1755.2 

1811.2 

1816.8 

1836.6 

1863.6 

1926.4 

1935.1 

1957.6 

99861 

3  8661 

2009.5 

2018.3 

2041.2 

2044.9 

2052.6 

2054.6 

2056.3 

2059.2 

2065.5 

2089.7 

2093.9 

2131.2 

Long., 
deg.  E 

26.097 

58.642 

28.628 

27.863 

30.589 

35.890 

22.903 

29.908 

26.325 

27.263 

ZLZ9Z 

28.283 

23.334 

20.539 

20.313 

20.245 

52.526 

72.840 

24.651 

19.940 

28.126 

35.197 

23.446 

«  Di) 

J  o» 

-o 

44.414 

34.143 

39.606 

40.347 

37.461 

33.823 

45.883 

36.748 

39.826 

38.398 

39.246 

37.135 

42.685 

48.496 

49.419 

49.189 

29.644 

41.728 

60S09 

50.058 

36.216 

31.772 

40.374 

Station 

Code 

BUC 

KHI 

DST 

EDC 

BCK 

KSA 

DEV 

ELL 

EZN 

IZM 

PRK 

YER 

SOF 

JOS 

NIE 

SPC 

SHI 

■8 

C/5 

O 

NUR 

KRA 

ARG 

JER 

PLG 

A- 122 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/29/76  05:00:00.5  47.870  48.150 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

& 

u 

© 

* 

o 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CJD 

-3 

Travel  Times,  sec 

(fl 

498.5 

Sn 

bD 

A* 

a* 

264.5 

269.3 

270.9 

272.0 

277.5 

277.5 

280.1 

270.7 

279.5 

282.0 

288.5 

286.1 

288.2 

287.1 

289.5 

292.5 

293.5 

295.9 

295.5 

293.7 

9963 

298.7 

Pn 

266.5 

Distance, 

km 

2144.5 

2172.3 

2193.1 

2197.1 

2197.8 

2257.0 

2260.9 

2277.5 

2284.5 

2298.1 

2324.2 

2350.6 

2353.4 

2361.4 

V9LZZ 

2409.0 

2414.7 

2439.7 

2442.6 

2450.8 

2452.2 

2459.1 

2478.1 

r  a 

OJD  ^ 

S  M 

o  <y 

J  73 

20.455 

19.024 

21.439 

27.715 

25.531 

21.771 

23.717 

69.043 

20.799 

17.105 

34.950 

16.362 

16.318 

20.851 

17.627 

24.200 

21.467 

21.927 

15.994 

14.542 

20.237 

o 

o 

71.434 

J*  z 

«  CUD 

73 

44.821 

47.484 

41.972 

64.199 

37.069 

r- 

o 

m 

© 

37.972 

34.541 

41.111 

48.168 

29.550 

48.248 

48.265 

39.657 

59.858 

35.407 

38.058 

37.180 

45.829 

49.988 

63.815 

34.150 

33.937 

Station 

Code 

BEO 

BUD 

SKO 

KJF 

APE 

KZN 

ATH 

KBL 

OHR 

BRA 

EIL 

VIE 

VKA 

JAN 

UPP 

VAM 

RLS 

ITM 

ZAG 

PRU 

UME 

WRS 

PSH 

A- 123 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

05:00:00.5  47.870  48.150 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

“ 

£ 

- 

£ 

U 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

u 

CJ 

r*i 

vT 

E 

H 

"o 

> 

C3 

— 

H 

CJD 

J 

C 

544.5 

OX) 

a- 

2- 

299.3 

297.5 

302.5 

301.5 

304.8 

303.7 

303.3 

304.1 

307.2 

308.1 

307.9 

one 

311.5 

311.4 

312.5 

313.5 

318.9 

318.7 

316.2 

318.4 

320.5 

322.8 

321.9 

S 

a* 

Distance, 

km 

2481.7 

2493.0 

2517.2 

2520.6 

2532.0 

2534.1 

2542.7 

2544.0 

p 

oo 

r- 

lO 

<N 

2584.1 

2593.9 

2611.9 

2616.8 

K619Z 

2634.3 

2647.3 

2691.4 

2691.6 

2692.4 

2716.0 

2721.9 

2755.6 

2766.0 

CUD  ^ 

£  GX) 

O 

J  T3 

13.943 

63993 

14.132 

13.203 

66.950 

13.578 

13.002 

14.533 

12.433 

12.878 

13.696 

13.764 

12.879 

73.252 

r- 

oo 

919*11 

73.750 

11.222 

27.007 

20.417 

11.275 

11.064 

10.832 

[)ate 

29/76 

Lat., 
deg.  N 

50.873 

67.371 

48.056 

52.419 

30.188 

49.131 

51.308 

46.043 

55.683 

49.144 

60.134 

45.709 

47.721 

33.650 

50.314 

50.665 

33.147 

49.692 

69.755 

67.840 

48.163 

47.477 

60.824 

o 

Station 

Code 

BRG 

SOD 

KMR 

BRN 

QUE 

KHC 

CLL 

s 

COP 

WET 

HFS 

TRI 

BHG 

NIL 

HOF 

MOX 

MNL 

GRF 

KEY 

KIR 

FUR 

GAP 

o 

< 

z 

A- 124 


w 

OX) 

a*  o 

3  ^ 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

07/29/76  05:00:00.5  47.870  48.1 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

OX) 

C/D 

Travel  Times,  sec 

C 

C/D 

OX) 

a- 

a. 

325.9 

330.5 

329.0 

332.0 

332.5 

333.5 

343.0 

337.0 

337.7 

338.5 

339.5 

339.5 

340.9 

342.5 

s 

CL. 

Distance, 

km 

2804.6 

2815.5 

2835.5 

2856.3 

2856.4 

oo 

oo 

(N 

2879.4 

2910.7 

2928.0 

2949.7 

2951.6 

2958.1 

2963.4 

2997.6 

Long., 
deg.  E 

9.598 

12.397 

15.555 

9.195 

74.333 

11.255 

11.094 

15.097 

8.228 

8.390 

9LVL 

6.670 

vO 

VO 

7.354 

jZ 
«  OX) 

X3 

59.649 

43.101 

38.199 

48.772 

31.550 

43.774 

43.880 

37.514 

48.676 

OO 

50.964 

52.813 

48.585 

48.413 

Station 

Code 

KON 

PRG 

MES 

STU 

LAH 

FIR 

PRT 

CAT 

BUH 

ZUL 

BNS 

WIT 

STR 

WLS 

A-125 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

ttO/77  06:59:58.43  47.897  48.161 

Source 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

•bulletin 

bulletin 

* 

u 

D 

S 

34 

r 

CD 

a 

CD 

a 

CD 

o 

ISC 

CD 

a 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

CSE 

CSE 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

CSE 

ISC 

ISC 

« j 

<y 

<n 

wT 

o 

B 

H 

>- 

ca 

u 

H 

&D 

-J 

9191 

208.1 

322.6 

463.4 

480.2 

OO 

d 

oo 

CD 

388.5 

394.6 

394.7 

404.6 

s 

CD 

137.6 

172.1 

251.6 

J 

293.6 

365.4 

376.6 

376.9 

DC 

cu 

94.6 

116.6 

9981 

** 

237.6 

252.9 

256.6 

a 

Pm 

79.6 

196 

oo 

2 

158.6 

0991 

172.3 

178.6 

200.6 

207.6 

207.9 

9TIZ 

211.3 

211.7 

214.6 

219.6 

250.8 

254.6 

256.7 

251.6 

Distance, 

km 

570.4 

713.0 

1133.3 

1239.6 

1302.5 

1347.9 

1399.9 

«o 

oo 

wn 

1642.2 

1645.9 

1690.4 

1701.1 

1701.8 

1712.3 

1739.6 

1838.9 

2011.7 

2019.2 

2047.5 

2056.0 

2057.4 

2057.4 

Long., 
deg.  E 

47.130 

47.730 

36.568 

49.383 

60.637 

33.767 

50.689 

59.472 

26.725 

o 

o 

d 

r- 

29.059 

70.970 

70.650 

25.944 

27.757 

30.589 

28.283 

72.253 

21.743 

72.840 

24.651 

52.526 

Lat, 
deg.  N 

42.810 

41.480 

55.115 

36.758 

56.827 

41.372 

35.416 

36.308 

45.870 

53.005 

41.066 

O 

(N 

(N 

53.720 

45.492 

41.822 

37.461 

37.135 

41.607 

44.863 

41.728 

60909 

29.644 

o 

Station 

Code 

BUY 

AKT 

OBN 

SRI 

SVE 

KAS 

IR1 

MAIO 

VRI 

4 

> 

Om 

CQ 

ISK 

VOST& 

CHKA& 

MLR 

DMK 

BCK 

YER 

4 

* 

< 

SSR 

OS& 

NUR 

SHI 

A-126 


w 

DJD 

o  ^ 

S  v© 

oj  — « 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitudi 

09/30/77  06:59:58.43  47.897  48. 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

OJD 

Travel  Times,  sec 

</!3 

Sn 

493.6 

DJD 

CU 

fiu 

267.0 

271.6 

279.0 

VLLZ 

279.5 

283.1 

282.8 

rz8  z 

286.6 

287.0 

287.0 

287.4 

294.1 

295.9 

d 

ON 

<N 

298.9 

298.5 

VO 

On 

<N 

301.6 

305.6 

303.8 

Pn 

253.4 

267.6 

Distance, 

km 

2065.4 

2144.3 

2194.3 

2194.8 

2265.5 

2269.0 

2283.3 

2305.6 

2309.9 

<N 

<N 

cn 

(N 

2342.5 

2349.1 

2353.5 

2374.6 

2450.1 

2450.6 

2459.9 

2478.8 

OO 

'Tj- 

(N 

2490.5 

2512.6 

2533.5 

2534.1 

Long., 
deg.  E 

19.940 

22.570 

21.439 

27.715 

20.411 

20.243 

20.038 

19.893 

77.225 

34.950 

19.865 

16.558 

16.318 

17.627 

20.237 

14.542 

o 

o 

71.434 

13.943 

26.629 

14.266 

66.950 

13.578 

Lat., 
deg.  N 

oo 

© 

© 

41.321 

41.972 

64.199 

42.076 

42.262 

42.281 

42.043 

43.238 

29.550 

41.348 

47.683 

48.265 

59.858 

63.815 

49.988 

34.150 

33.937 

50.873 

67.371 

47.849 

30.188 

49.131 

Station 

Code 

KRA 

VAY 

SKO 

KJF 

KKS 

KMA 

FRZ 

PUK 

TLG& 

EIL 

TIR 

SOP 

VKA 

UPP 

UME 

PRU 

WRS 

PSH 

BRG 

SOD 

MOA 

QUE 

KHC 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

'30/77  06:59:58.43  47.897  48.161 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

* 

u 

O 

£ 

z 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

U 

00 

OX) 

-3 

c n 

vs 

vs 

4> 

s 

Sn 

H 

> 

u 

H 

OX) 

cu 

- 

304.1 

305.5 

307.9 

315.6 

317.1 

319.1 

318.0 

326.3 

329.6 

332.8 

332.8 

338.6 

340.6 

343.2 

Pn 

Distance, 

km 

2542.3 

2544.4 

2592.4 

YLV9Z 

2689.8 

2691.4 

2713.7 

2803.2 

2836.8 

2855.2 

2890.7 

2949.8 

2959.1 

2997.5 

Long., 
deg.  E 

13.002 

14.533 

13.696 

919'  1 1 

27.007 

11.222 

20.417 

9.598 

15.555 

10.526 

18.928 

8.390 

6.810 

7.354 

jz. 

C8  01) 

T3 

51.308 

46.043 

60.134 

50.665 

69.755 

Z69'6P 

67.840 

59.649 

38.199 

45.607 

69.632 

47.481 

51.996 

48.413 

Os 

© 

Station 

Code 

CLL 

LJU 

HFS 

MOX 

KEV 

GRF 

KIR 

KON 

MES 

SAL 

TRO 

ZUL 

WTS 

WLS 

A- 128 


w 

OX) 

■S  o 

w  fN 

Source 

record 

record 

record 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

10/17/78  04:59:59.06  47.850  48.1 

Network 

so 

so 

so 

ISC 

ISC 

so 

so 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

CSE 

ISC 

Travel  Times,  sec 

OD 

-J 

157.4 

156.4 

192.9 

322.9 

328.6 

356.9 

464.3 

478.6 

c n 

388.3 

397.4 

Sn 

135.4 

127.9 

165.9 

251.4 

270.5 

292.9 

369.0 

376.3 

b£ 

CU 

92.9 

93.4 

117.9 

184.1 

0- 

Pn 

75.2 

78.0 

95.9 

132.9 

144.9 

145.9 

149.1 

156.2 

165.9 

171.6 

175.9 

oo 

193.4 

192.9 

194.1 

199.7 

205.9 

209.6 

208.2 

211.4 

211.7 

216.9 

Distance, 

km 

545.5 

564.8 

707.7 

1008.2 

1095.0 

1135.3 

1188.1 

1216.3 

1308.5 

1342.8 

1370.2 

1395.3 

1499.2 

1543.9 

1554.3 

1583.5 

1639.1 

1648.0 

1651.1 

1676.0 

1706.2 

1735.2 

Long., 
deg.  E 

46.830 

47.130 

47.730 

39.776 

46.327 

36.568 

o 

r- 

oo 

36.046 

60.637 

33.767 

51.386 

50.689 

47.106 

27.562 

28.153 

59.472 

<N 

vd 

CN 

30.309 

70.050 

26.545 

70.970 

27.757 

J  £ 

a  cud 

-a 

43.020 

42.810 

o 

oo 

Tf 

40.996 

38.068 

55.115 

56.416 

41.081 

56.827 

41.372 

35.738 

35.416 

34.352 

47.193 

45.185 

36.308 

45.870 

40.289 

53.005 

45.138 

52.720 

41.822 

Station 

Code 

DBC 

BUY 

AKT 

TBZ 

TAB 

OBN 

ARU 

KVT 

SVE 

KAS 

TEH 

IR1 

KER 

IAS 

CFR 

MAIO 

VRI 

GPA 

BRV& 

ISR 

VOST& 

DMK 

Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

04:59:59.06  47.850  48.120 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

- 

* 

- 

o 

* 

U 

5 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

U 

00 

CSE 

ISC 

u 

& 

B 

-J 

437.9 

Sn 

H 

*3 

> 

c® 

u 

H 

OJD 

Ph 

cu 

Pn 

221.4 

222.4 

224.9 

VLZZ 

227.3 

232.9 

232.9 

235.9 

239.9 

240.9 

238.9 

245.9 

245.7 

247.9 

243.9 

251.7 

250.6 

250.9 

250.9 

254.5 

255.9 

255.7 

251.7 

Distance, 

km 

1745.9 

1754.6 

1784.2 

1808.3 

1813.9 

1833.5 

1843.1 

1860.5 

1894.4 

1914.4 

1924.3 

1932.0 

1954.7 

1983.6 

1986.8 

2006.5 

2021.2 

2039.5 

2043.3 

2050.9 

2052.9 

2055.0 

2059.6 

Long., 
deg.  E 

O 

© 

m 

58.642 

25.038 

28.628 

27.863 

30.589 

25.333 

35.890 

59.193 

25.417 

106ZZ 

29.908 

26.325 

27.263 

21.024 

28.283 

72.253 

20.539 

20.313 

20.245 

52.526 

72.730 

24.651 

Date 

'17/78 

Lat., 
deg.  N 

39.055 

34.143 

45.268 

39.606 

40.347 

37.461 

43.217 

33.823 

32.963 

41.650 

45.883 

36.748 

39.826 

38.398 

52.242 

37.135 

41.607 

48.496 

49.419 

49.189 

29.644 

41.630 

60S09 

O 

Station 

Code 

ALT 

KHI 

CMP 

DST 

EDC 

BCK 

PVL 

KSA 

TGI 

KDZ 

DEV 

ELL 

EZN 

IZM 

WAR 

YER 

AKJ& 

JOS 

NIE 

SPC 

SHI 

! 

2 

NUR 

A- 130 


w 

DJD 

■S  ° 

3  fN 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

10/17/78  04:59:59.06  47.850  48.1 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

OX) 

-J 

&} 

r-; 

oo 

lO 

Travel  Times,  sec 

G 

OX) 

c- 

fiu 

270.9 

272.9 

280.4 

280.3 

281.0 

282.6 

281.9 

285.6 

286.9 

286.8 

287.4 

289.6 

295.3 

295.9 

294.2 

296.2 

298.7 

298.2 

c 

cu 

252.3 

261.4 

265.6 

268.2 

267.1 

Distance, 

E 

jjc 

2064.1 

2090.7 

2140.3 

2170.5 

2190.6 

2198.0 

2215.4 

2278.1 

2281.9 

2296.0 

L'UZZ 

2321.1 

2347.1 

2348.9 

2351.7 

2376.1 

2389.3 

2440.7 

2449.3 

2452.8 

2459.9 

2478.9 

2480.4 

Long., 
deg.  E 

19.940 

35.197 

22.570 

19.024 

21.439 

27.715 

18.313 

69.043 

66L0Z 

17.103 

77.225 

34.950 

16.558 

16.362 

16.318 

17.627 

oo 

d 

15.994 

14.542 

20.237 

o 

o 

71.434 

13.943 

j  Z 

DJD 

oo 

to 

o 

© 

»o 

31.772 

41.321 

oo 

41.972 

64.199 

<o 

oo 

34.541 

41.111 

48.196 

43.238 

29.550 

47.683 

48.248 

48.265 

oo 

to 

oo 

d 

to 

44.749 

45.829 

49.988 

63.815 

34.150 

33.937 

CO 

oo 

d 

to 

Station 

Code 

KRA 

JER 

VAY 

BUD 

SKO 

KJF 

SRO 

KBL 

OHR 

ZST 

TLG& 

E1L 

SOP 

VIE 

VKA 

UPP 

BLY 

ZAG 

PRU 

UME 

WRS 

PSH 

BRG 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/17/78  04:59:59.06  47.850  48.120 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

- 

D 

£ 

U 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

o 

CO 

co' 

s 

H 

> 

cs 

u 

H 

CD 

J 

C/3 

Sn 

CD 

P* 

X 

297.7 

301.5 

302.3 

302.0 

304.9 

303.5 

303.7 

303.6 

304.4 

307.2 

308.0 

oo 

o 

m 

309.7 

311.3 

311.2 

312.9 

312.4 

313.4 

312.7 

313.9 

315.4 

315.9 

315.9 

c 

a. 

Distance, 

km 

2494.2 

2510.7 

2515.5 

2519.5 

2532.1 

2532.6 

2541.4 

2542.0 

909S3 

2577.3 

2582.5 

2593.9 

2600.8 

00192 

2615.1 

im  z 

2632.9 

2637.3 

2637.3 

2646.0 

2654.6 

2660.0 

ZLL91 

1 

=  cd 
o  « 

26.629 

14.266 

14.132 

13.203 

66.950 

13.578 

13.002 

14.533 

17.204 

12.433 

12.878 

13.696 

13.568 

13.764 

12.879 

73.252 

K 

oo 

13.237 

13.237 

91911 

15.551 

16.449 

12.653 

j  z 

*  c& 

J  -s 

67.371 

47.849 

48.056 

52.419 

30.188 

49.131 

51.308 

46.043 

40.878 

55.683 

49.144 

60.134 

46.442 

45.709 

47.721 

33.650 

Ti¬ 

ro 

© 

uo 

46.065 

46.063 

50.665 

41.450 

40.064 

46.160 

Station 

Code 

SOD 

MOA 

KMR 

BRN 

QUE 

KHC 

CLL 

LJU 

BRT 

COP 

WET 

HFS 

RBL 

TRI 

BHG 

NIL 

HOF 

UDI 

UDN 

MOX 

FGG 

OR1 

RCL 

A- 132 


w 

OX) 

£  8 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

10/17/78  04:59:59.06  47.850  48.1 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

OX) 

-J 

GO 

Travel  Times,  sec 

Sn 

OD 

cu 

CU 

315.9 

318.9 

319.4 

316.9 

318.8 

320.9 

321.9 

321.7 

322.9 

324.4 

325.9 

324.1 

325.9 

326.1 

330.9 

328.3 

328.5 

330.2 

330.9 

330.7 

331.6 

333.9 

333.6 

Pn 

Distance, 

km 

2677.2 

2690.1 

2692.3 

2693.8 

vlilz 

2720.2 

2734.7 

2752.1 

2753.9 

2771.8 

Z'ZLLZ 

VO 

(N 

2785.9 

2804.4 

2813.3 

2824.5 

2832.9 

2847.9 

2849.9 

2853.0 

2854.8 

2857.3 

2869.8 

Long., 
deg.  E 

12.653 

ZZZ'll 

73.750 

27.007 

Z,  1^*03 

11.275 

9.925 

11.215 

11.064 

13.403 

14.398 

11.025 

14.365 

9.598 

12.397 

12.680 

15.555 

11.434 

12.702 

10.526 

9.195 

74.333 

11.255 

jZ 

«  SJD 

J  £ 

46.160 

49.692 

33.147 

69.755 

67.840 

48.163 

53.465 

61.040 

LLVLP 

42.354 

40.827 

46.868 

40.610 

59.649 

43.101 

42.385 

38.199 

43.980 

oo 

45.607 

48.772 

31.550 

43.774 

Station 

Code 

RE1 

GRF 

MNL 

KEY 

KIR 

FUR 

HAM 

NB2 

GAP 

AQU 

OAO 

OGA 

DPS 

KON 

PRG 

MNS 

MES 

BSL 

RMP 

SAL 

STU 

LAH 

FIR 

A- 133 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

'17/78  04:59:59.06  47.850  48.120 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

a* 

£ 

O 

£ 

H 

"Zj 

> 

a 

u 

H 

WD 

J 

(Z> 

s 

<S) 

OX) 

p- 

cu 

322.9 

333.4 

335.9 

337.3 

cn 

338.9 

339.9 

339.9 

340.4 

340.7 

342.9 

c 

cu 

Distance, 

km 

2877.4 

2894.3 

2908.1 

2924.8 

2926.5 

2948.1 

2957.1 

2958.0 

2958.5 

2961.9 

l'966£ 

Long., 
deg.  E 

11.094 

18.928 

15.097 

8.603 

8.228 

8.390 

6.670 

14.027 

018  9 

VO 

VO 

r* 

7.354 

Jz 

5  & 

13 

43.880 

69.632 

37.514 

47.749 

48.676 

OO 

52.813 

37.989 

51.996 

in 

oo 

oo 

m 

oo 

o 

Station 

Code 

PRT 

TRO 

CAT 

BUB 

BUH 

ZUL 

WIT 

GIB 

WTS 

STR 

WLS 

A- 134 


w 

DJD 

3  ® 

Source 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

0> 

=  00 

1  ^ 
s 
o 

Network 

so 

SO 

so 

so 

SO 

so 

so 

SO 

so 

so 

GS 

SO 

ISC 

ISC 

so 

so 

GS 

GS 

so 

ISC 

SO 

so 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

12/18/78  7:59:58.50  47.860 

CD 

156.5 

158.5 

164.5 

. 

320.5 

360.5 

c n 

Travel  Times,  sec 

Sn 

133.5 

134.0 

143.5 

260.5 

259.5 

291.5 

0£ 

Cm 

90.5 

92.0 

93.1 

185.0 

- 

£ 

75.9 

76.5 

75.9 

79.5 

79.7 

96.5 

102.5 

0*601 

107.5 

114.5 

119.7 

123.3 

132.0 

145.5 

146.5 

147.5 

oo 

sn 

146.5 

150.2 

157.5 

163.2 

165.0 

Distance, 

km 

545.0 

546.2 

547.2 

566.3 

580.0 

708.9 

YZLL 

809.3 

813.8 

841.3 

902.8 

939.2 

rnoi 

9  9601 

1124.3 

1135.2 

1136.4 

1136.4 

1185.6 

1219.4 

1305.9 

1305.9 

Long., 
deg.  E 

46.630 

47.505 

o 

oo 

SO 

47.130 

43.058 

47.730 

43.517 

39.720 

46.319 

49.900 

44.470 

46.330 

39.776 

46.327 

34.116 

37.625 

36.568 

36.568 

58.570 

36.046 

60.637 

60.637 

J  ^ 

c5  DJD 

43.070 

42.961 

43.020 

42.810 

44.033 

o 

oo 

’'T 

41.733 

43.583 

40.647 

40.383 

40.170 

o 

o 

»n 

o< 

40.996 

38.068 

44.949 

55.738 

55.115 

55.115 

56.416 

OO 

O 

56.827 

56.827 

Station 

Code 

DLM 

MAK 

DBC 

BUY 

PYA 

AKT 

BKR 

DOS 

KRV 

BAK 

ERE 

GRS 

TBZ 

TAB 

SIM 

MOS 

OBN 

OBN 

ARU 

KVT 

SVE 

SVE 

A- 135 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

18/78  7:59:58.50  47.860  48.160 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

u 

\ 

z 

r 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

CSE 

CSE 

ISC 

ISC 

ISC 

ISC 

so 

so 

GS 

GS 

ISC 

Travel  Times,  sec 

w£ 

-J 

469.9 

483.8 

483.9 

502.5 

384.8 

398.3 

398.5 

B 

<Z) 

368.6 

378.2 

378.6 

388.5 

388.5 

CUD 

(X 

On 

B 

a- 

175.3 

oo 

h 

176.5 

rn 

oo 

193.5 

195.5 

roo3 

205.5 

207.8 

209.6 

209.0 

212.2 

211.9 

212.1 

216.5 

220.5 

222.5 

222.9 

219.7 

218.5 

O 

Os 

(N 

ZIZZ 

226.5 

Distance, 

km 

1363.5 

1370.6 

1384.3 

1457.1 

1500.5 

1546.8 

1582.4 

1642.1 

1647.9 

1651.1 

1660.7 

1689.0 

1703.1 

O 

o 

r- 

1712.2 

1739.0 

1749.1 

1753.9 

1757.1 

1758.9 

1758.9 

1775.1 

1787.2 

Long., 
deg.  E 

— 

50.609 

51.386 

54.942 

28.818 

47.106 

27.562 

59.472 

26.725 

70.050 

30.309 

26.104 

29.059 

70.970 

70.650 

25.944 

26.097 

oiroc 

58.642 

66.950 

30.324 

30.324 

24.031 

25.038 

J  ^ 

«  o5d 

J-8 

35.703 

35.738 

36.433 

46.998 

34.352 

47.193 

36.308 

45.870 

53.005 

40.289 

46.939 

41.066 

52.720 

53.720 

45.492 

44.414 

39.055 

34.143 

39.660 

59.773 

59.773 

49.819 

45.268 

fS 

Station 

Code 

IR7 

TEH 

QHS 

KIS 

KER 

IAS 

MAIO 

VRI 

«8 

> 

£ 

09 

GPA 

BIZ 

ISK 

■8 

H 

O 

> 

CHKA& 

MLR 

BUC 

ALT 

KHI 

SAM 

PUL 

PUL 

LVV 

CMP 

A- 136 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

12/18/78  7:59:58.50  47.860  48.160 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

so 

CSE 

ISC 

SD 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OD 

J 

C/D 

443.5 

Sn 

ac 

Cu 

Pn 

228.3 

227.0 

228.1 

233.5 

235.5 

233.7 

239.0 

237.5 

241.5 

240.5 

245.2 

243.5 

245.5 

250.8 

254.5 

254.4 

251.5 

252.0 

253.5 

256.1 

256.5 

255.3 

258.5 

Distance, 

km 

oo 

oo 

oo 

1846.2 

1863.2 

1876.1 

1893.6 

1912.0 

1917.5 

1927.3 

1935.1 

1952.1 

1954.6 

2018.5 

2018.9 

2033.5 

VZP0Z 

2045.9 

2047.5 

2052.3 

2053.4 

2053.6 

2057.2 

Long., 
deg.  E 

28.628 

24.634 

27.863 

25.333 

35.890 

23.769 

59.193 

22.293 

25.417 

22.903 

29.908 

LLL'ZZ 

68.760 

72.253 

23.334 

70.320 

20.539 

20.313 

21.743 

O 

<N 

52.526 

20.245 

21.222 

J  Z 

«  o3d 

39.606 

45.368 

40.347 

43.217 

33.823 

45.448 

32.963 

48.631 

41.650 

45.883 

36.748 

45.393 

38.570 

41.607 

42.685 

39.000 

48.496 

49.419 

44.863 

41.630 

29.644 

49.189 

45.737 

Station 

Code 

DST 

ARR 

EDC 

PVL 

KSA 

LOT 

TGI 

UZH 

KDZ 

DEV 

ELL 

GZR 

DSH 

* 

< 

SOF 

GAR 

JOS 

NIE 

SSA 

KARK& 

SHI 

SPC 

TIM 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

18/78  7:59:58.50  47.860  48.160 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

u 

D 

£ 

z 

r 

ISC 

ISC 

GS 

GS 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

SO 

CSE 

GS 

ISC 

GS 

GS 

ISC 

Travel  Times,  sec 

Ofl 

J 

c/3 

470.8 

504.5 

c 

<73 

446.5 

479.5 

Ofl 

a* 

Gm 

266.7 

265.5 

268.7 

ZZLZ 

274.5 

277.5 

274.5 

281.2 

282.1 

VLLZ 

283.5 

282.5 

285.0 

284.3 

287.5 

e 

cu 

252.4 

253.5 

258.3 

258.0 

0Z9Z 

264.3 

267.8 

283.3 

Distance, 

km 

2060.5 

2066.6 

2070.6 

2073.6 

2093.4 

2133.6 

2143.5 

2145.2 

2173.3 

2193.7 

2198.4 

2218.1 

2219.8 

2261.2 

2276.2 

2298.6 

2303.9 

2309.8 

2310.5 

rn 

<N 

(N 

2338.3 

2347.1 

2349.8 

Long., 
deg.  E 

24.651 

19.940 

69.780 

72.370 

35.197 

74.620 

22.570 

20.455 

19.024 

21.439 

27.715 

18.313 

71.530 

23.717 

69.043 

17.103 

76.000 

77.225 

77.230 

34.950 

80.250 

33.442 

16.558 

j  z 

a  bi 

J  ■§ 

60.509 

50.058 

37.900 

o 

o 

31.772 

42.830 

41.321 

44.821 

47.484 

41.972 

64.199 

47.813 

o 

00 

37.972 

34.541 

48.196 

41.430 

43.238 

43.230 

29.550 

o 

o 

Tf 

o 

67.558 

47.683 

C* 

Station 

Code 

NUR 

KRA 

KUL 

ANR 

JER 

FRU 

VAY 

BEO 

BUD 

SKO 

KJF 

SRO 

KHO 

ATH 

KBL 

ZST 

NRN 

TLG& 

AAB 

EIL 

SEM 

APA 

SOP 

A- 138 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

12/18/78  7:59:58.50  47.860  48.160 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

im 

O 

l 

Z 

ISC 

ISC 

ISC 

SD 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

OD 

J 

Travel  Times,  sec 

V) 

Sn 

OX 

d. 

a- 

287.5 

287.6 

288.4 

295.5 

296.6 

296.5 

294.9 

296.5 

299.3 

298.3 

302.5 

303.4 

»n 

<N 

o 

303.5 

304.5 

304.5 

305.4 

306.5 

307.9 

307.5 

308.8 

oo 

oo 

o 

m 

311.9 

c 

On 

Distance, 

km 

2351.6 

2354.4 

2377.5 

2431.5 

2443.5 

2451.8 

2453.5 

2459.3 

2482.8 

2494.3 

2513.4 

2518.2 

2521.7 

2533.5 

2535.1 

2543.8 

2544.9 

2563.7 

2579.2 

2582.6 

2585.1 

2595.2 

2612.8 

Long., 
deg.  E 

16.362 

16.318 

17.627 

78.400 

15.994 

14.542 

r- 

(N 

O 

<N 

31.342 

13.943 

26.629 

14.266 

14.132 

13.203 

83.266 

13.578 

13.002 

14.533 

17.204 

12.433 

17.283 

12.878 

13.696 

13.764 

Lat., 
deg.  N 

48.248 

48.265 

59.858 

42.480 

45.829 

49.988 

63.815 

29.858 

50.873 

67.371 

47.849 

48.056 

52.419 

o 

lo 

00 

«o 

49.131 

51.308 

46.043 

oo 

r- 

oo 

d 

55.683 

00 

o 

d 

49.144 

60.134 

45.709 

Station 

Code 

VIE 

VKA 

UPP 

PRZ 

ZAG 

PRU 

UME 

HLW 

BRG 

SOD 

MOA 

KMR 

BRN 

SAM 

KHC 

CLL 

LJU 

BRT 

COP 

TTI 

WET 

HFS 

TRI 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

18/78  7:59:58.50  47.860  48.160 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

U 

© 

£ 

u 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

Si 

<z> 

c 

OX) 

fix 

fix 

312.1 

313.6 

314.7 

316.0 

317.2 

317.4 

319.5 

321.5 

321.9 

320.5 

322.5 

325.5 

322.1 

325.3 

325.2 

326.3 

326.8 

330.5 

329.5 

329.9 

330.5 

332.5 

332.5 

s 

fi- 

Distance, 

km 

2617.7 

2635.4 

2648.4 

2663.1 

2667.8 

2693.7 

VLILZ 

2721.0 

2722.9 

2730.0 

2736.8 

2742.9 

2753.4 

2757.7 

VLLLZ 

2786.9 

2805.9 

2816.3 

2827.4 

2828.9 

2836.0 

2850.8 

2852.9 

Long., 
deg.  E 

12.879 

r- 

r- 

oo 

91911 

16.449 

11.654 

o 

o 

<N 

20.417 

16.203 

11.275 

86.277 

9.925 

12.917 

11.215 

059' II 

11.025 

15.904 

9.598 

12.397 

12.680 

15.689 

15.555 

11.434 

12.702 

Lat., 
deg.  N 

47.721 

50.314 

50.665 

40.064 

49.392 

69.755 

67.840 

39.351 

48.163 

53.253 

53.465 

43.917 

61.040 

46.048 

46.868 

38.592 

59.649 

43.101 

42.385 

38.153 

38.199 

43.980 

OO 

rl- 

<N 

Station 

Code 

BHG 

HOF 

MOX 

OR1 

GRB1 

KEY 

KIR 

ACI 

FUR 

ELT 

HAM 

PRO 

NB2 

CTI 

OGA 

CVI 

KON 

PRG 

MNS 

o 

MES 

BSL 

RMP 

A- 140 


w 

bio 

s  ® 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

12/18/78  7:59:58.50  47.860  48.1 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

EUD 

J 

Travel  Times,  sec 

W 

C 

in 

DD 

IX 

X 

331.5 

<N 

(N 

333.5 

333.0 

334.2 

331.5 

333.8 

334.8 

336.0 

338.0 

339.5 

340.0 

341.2 

340.0 

341.9 

343.7 

c 

X 

Distance, 

km 

2855.8 

2857.4 

2872.7 

2877.1 

2878.2 

2880.2 

2894.4 

2904.7 

2911.2 

VLZ6Z 

2950.7 

2959.3 

2960.7 

2961.2 

2964.5 

2998.6 

Long., 
deg.  E 

10.526 

9.195 

11.255 

15.137 

8.447 

11.094 

18.928 

14.356 

15.097 

8.603 

8.390 

6.670 

6.810 

14.027 

7.766 

7.354 

Lat., 
deg.  N 

45.607 

48.772 

43.774 

38.028 

50.222 

43.880 

69.632 

38.533 

37.514 

47.749 

oo 

52.813 

51.996 

37.989 

48.585 

48.413 

Station 

Code 

SAL 

STU 

FIR 

NOV 

TNS 

PRT 

TRO 

ACL 

CAT 

BUB 

ZUL 

WIT 

WTS 

GIB 

STR 

WLS 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

17/79  07:59:58.5  47.920  48.120 

Source 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

4 

s 

* 

S 

s 

u 

r 

so 

so 

so 

so 

so 

SO 

so 

GS 

ISC 

so 

GS 

so 

GS 

so 

GS 

GS 

so 

GS 

GS 

ISC 

ISC 

ISC 

Travel  Times,  sec 

DX 

in 

oo 

m 

323.0 

r- 

a\ 

<N 

c n 

259.5 

c 

C/5 

134.0 

159.5 

258.5 

LL9Z 

291.5 

Pg 

91.3 

p 

oo 

o 

in 

oo 

183.2 

CL 

C 

Cm 

76.0 

79.1 

88.5 

103.5 

107.5 

107.5 

118.5 

123.5 

145.0 

143.6 

144.5 

146.0 

146.0 

148.7 

152.5 

164.0 

164.5 

176.3 

in 

rn 

oo 

194.5 

195.5 

206.5 

Distance, 

kin 

550.8 

582.6 

654.0 

L9LL 

o 

oo 

8618 

0  806 

945.3 

1102.7 

1 122.7 

1128.0 

real 

1129.4 

9181 1 

Tf 

00 

1302.2 

1302.2 

1382.7 

1453.7 

1543.2 

OO 

m 

in 

1639.1 

Long., 
deg.  E 

46.630 

43.058 

48.330 

43.517 

39.720 

46.319 

44.470 

46.330 

46.327 

34.116 

37.625 

36.568 

36.568 

58.570 

56.270 

60.637 

60.637 

58.350 

28.818 

27.562 

28.153 

26.725 

«  M 

43.070 

44.033 

42.030 

41.733 

43.583 

40.647 

o 

r- 

o 

rf 

39.500 

38.068 

44.949 

55.738 

55.115 

55.115 

56.416 

39.028 

r- 

(N 

OO 

SO 

m 

56.827 

37.950 

46.998 

47.193 

45.185 

45.870 

© 

Station 

Code 

DLM 

PYA 

DRN 

BKR 

soc 

KRV 

ERE 

GRS 

TAB 

SIM 

MOS 

OBN 

OBN 

ARU 

KAT 

SVE 

SVE 

ASH 

KJS 

IAS 

CFR 

VRI 

A- 142 


w 

DJD 

s  ® 

Source 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

01/17/79  07:59:58.5  47.920  48.1 

Network 

CSE 

ISC 

ISC 

CSE 

ISC 

SO 

so 

ISC 

so 

ISC 

ISC 

so 

CSE 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

SD 

469.5 

483.6 

Travel  Times,  sec 

c n 

384.5 

397.6 

Sn 

368.3 

377.9 

387.5 

457.5 

Si) 

CL 

CL 

• 

c 

CL 

207.5 

f"; 

o< 

o 

(N 

211.3 

211.2 

214.5 

217.5 

217.5 

224.5 

237.0 

239.5 

238.5 

245.8 

oo 

© 

(N 

249.9 

253.9 

252.0 

253.5 

253.0 

250.7 

255.1 

256.5 

251.5 

258.0 

Distance, 

km 

1647.4 

1676.3 

1688.4 

1702.7 

1709.3 

1751.7 

V0LLI 

1784.3 

1907.7 

1916.1 

1923.9 

1960.1 

LZZ0Z 

2037.8 

2038.7 

2041.3 

2044.4 

q 

ON 

^r 

o 

(N 

2053.5 

2056.5 

2060.5 

2061.8 

2076.1 

Long., 
deg.  E 

o 

o 

o 

26.545 

29.059 

70.970 

25.944 

30.324 

24.031 

25.038 

22.293 

25.417 

22.903 

68.760 

72.253 

20.539 

70.320 

20.313 

21.743 

20.245 

24.651 

72.730 

52.526 

19.940 

69.780 

Lat., 
deg.  N 

53.005 

45.138 

41.066 

52.720 

45.492 

59.773 

49.819 

45.268 

48.631 

41.650 

45.883 

38.570 

41.607 

48.496 

39.000 

49.419 

44.863 

49.189 

60509 

41.630 

PP96Z 

50.058 

37.900 

Station 

Code 

BRV& 

ISR 

ISK 

VOST& 

MLR 

PUL 

LVV 

CMP 

UZH 

KDZ 

DEV 

DSH 

AKJ& 

JOS 

GAR 

NIE 

SSA 

SPC 

NUR 

KARK& 

SHI 

KRA 

KUL 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

01/17/79  07:59:58.5  47.920  48.120 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

1 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

” 

3 

£ 

3 

r 

so 

ISC 

_ 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

so 

GS 

so 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

u 

o 

C/J 

Crt 

CJ 

s 

H 

o 

> 

a 

mm 

H 

6D 

</3 

Sn 

468.0 

cu 

- 

265.9 

265.0 

L0LZ 

272.5 

277.8 

281.5 

oo 

o 

oo 

<N 

282.8 

282.5 

284.1 

282.5 

oo 

v-i 

oo 

(N 

286.5 

286.3 

286.4 

294.8 

294.9 

293.5 

295.0 

s 

CL, 

(N 

262.0 

9m 

266.0 

Distance, 

km 

T8Z.03 

2097.0 

2137.2 

2141.7 

2142.1 

2191.1 

2191.6 

2213.9 

L09ZZ 

2282.4 

2294.3 

2313.0 

2313.7 

2339.0 

2339.9 

2345.6 

2347.2 

2350.0 

2370.6 

2434.8 

2439.8 

2446.3 

2446.9 

Long., 
deg.  E 

72.370 

35.197 

74.620 

22.570 

20.455 

27.715 

21.439 

18.313 

23.717 

69.043 

17.103 

77.225 

77.230 

80.250 

33.442 

16.558 

16.362 

16.318 

17.627 

o 

o 

oo 

15.994 

20.237 

14.542 

Lat., 
deg.  N 

40.750 

31.772 

42.830 

41.321 

44.821 

64.199 

41.972 

47.813 

37.972 

34.541 

48.196 

43.238 

43.230 

50.400 

67.558 

47.683 

48.248 

48.265 

59.858 

42.480 

45.829 

63.815 

49.988 

Station 

Code 

ANR 

JER 

FRU 

VAY 

BEO 

KJF 

SKO 

SRO 

ATH 

KBL 

ZST 

u 

-J 

AAB 

SEM 

APA 

SOP 

VIE 

VKA 

UPP 

PRZ 

ZAG 

UME 

PRU 

A- 144 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

01/17/79  07:59:58.5  47.920  48.120 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SD 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

be 

■J 

tsi 

Sn 

be 

a* 

295.8 

295.0 

298.4 

296.5 

301.5 

in 

d 

o 

cn 

303.2 

301.8 

302.8 

303.9 

306.1 

306.4 

307.5 

307.2 

310.2 

310.8 

311.9 

313.0 

316.5 

315.2 

318.3 

317.7 

320.3 

Pn 

Distance, 

km 

2453.4 

ZZ9VZ 

2477.7 

2487.0 

2509.0 

2516.2 

2530.4 

2532.6 

2538.5 

2541.0 

2558.9 

2573.1 

d 

oo 

m 

<N 

2588.4 

2609.0 

2613.4 

2630.3 

2643.3 

2655.1 

2686.4 

2687.7 

voilz 

2718.3 

Long., 
deg.  E 

14.433 

31.342 

13.943 

26.629 

14.266 

13.203 

13.578 

83.266 

13.002 

14.533 

14.427 

12.433 

12.878 

13.696 

13.764 

12.879 

11.877 

919  1 1 

15.551 

Z,00‘Z,3 

ZZZll 

LW0Z 

11.275 

«  be 

J  a> 

T3 

O 

o 

d 

in 

29.858 

50.873 

67.371 

OS 

oo 

rj- 

52.419 

49.131 

o 

m 

oo 

rr 

in 

51.308 

46.043 

45.739 

55.683 

49.144 

60.134 

45.709 

47.721 

50.314 

50.665 

41.450 

69.755 

49.692 

67.840 

48.163 

Station 

Code 

PRA 

HLW 

BRG 

SOD 

MOA 

BRN 

KHC 

NVS 

CLL 

LJU 

CEY 

COP 

WET 

HFS 

TRI 

BHG 

HOF 

MOX 

FGG 

KEV 

GRF 

KIR 

FUR 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

01/17/79  07:59:58.5  47.920  48.120 


Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

u 

o 

£ 

s 

r 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

WD 

J 

C/3 

Sn 

DX 

'-7  * 

Pm 

320.5 

310.9 

322.4 

321.5 

321.5 

324.0 

323.9 

325.3 

331.0 

328.5 

329.0 

328.5 

331.0 

329.5 

330.3 

331.2 

333.0 

333.2 

332.5 

332.3 

336.5 

336.2 

339.0 

s 

Cm 

Distance, 

km 

2719.0 

L6ZLZ 

2752.2 

2753.6 

2760.5 

2771.8 

2773.1 

2799.2 

2813.0 

2824.4 

2827.1 

2834.2 

<N 

oo 

<N 

2849.9 

2851.8 

2852.6 

V692Z 

2873.1 

2876.7 

r- 

oo 

oo 

<N 

2922.8 

ZPZ6Z 

2935.9 

Long., 
deg.  E 

16.203 

86.277 

11.064 

11.650 

10.832 

13.403 

11.025 

9.598 

12.397 

12.680 

15.689 

15.555 

11.434 

12.702 

10.526 

9.195 

11.255 

8.447 

11.094 

18.928 

8.603 

8.228 

9.667 

J  £ 

«  W3 

T3 

39.351 

53.253 

47.477 

46.048 

60.824 

42.354 

46.868 

59.649 

43.101 

42.385 

38.153 

38.199 

43.980 

41.811 

45.607 

48.772 

43.774 

50.222 

43.880 

69.632 

47.749 

48.676 

45.050 

Station 

Code 

ACI 

ELT 

GAP 

CTI 

NAO 

AQU 

OGA 

KON 

PRG 

MISS 

Oil 

MES 

BSL 

RMP 

SAL 

STU 

FIR 

TNS 

PRT 

TRO 

BUB 

BUH 

PCN 

A- 146 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

01/17/79  07:59:58.5  47.920  48.120 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

bu 

■J 

Travel  Times,  sec 

c n 

Sn 

b£ 

Cu 

0+ 

338.0 

338.9 

339.7 

339.6 

340.5 

342.3 

343.0 

Pn 

Distance, 

km 

Z9P6Z 

2949.9 

2953.7 

2955.2 

2959.7 

2993.9 

2999.5 

Long., 
deg.  E 

8.390 

9.775 

6.670 

018  9 

VO 

7.354 

9LZL 

r  2: 

«  OJD 

47.481 

44.486 

52.813 

51.996 

oo 

vn 

oo 

48.413 

48.412 

Station 

Code 

ZUL 

BVT 

WIT 

WTS 

STR 

WLS 

CDF 

A- 147 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

14/79  04:59:58.0  47.880  48.120 

Source 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

U 

o 

£ 

£ 

GS 

SD 

SD 

so 

so 

CSE 

SD 

SO 

GS 

ISC 

ISC 

GS 

so 

GS 

so 

GS 

so 

GS 

ISC 

ISC 

GS 

GS 

Travel  Times,  sec 

ex 

-J 

156.5 

zuz 

322.0 

SO 

(N 

m 

<Z) 

131.0 

139.0 

179.8 

259.0 

254.0 

9'69Z 

295.0 

ex 

Cn 

93.0 

124.1 

p 

oo 

Pm 

c 

cu 

75.0 

76.6 

L'LL 

o 

o o 
r- 

102.0 

^r 

o 

o 

107.9 

o 

o 

119.8 

132.2 

145.0 

145.0 

145.0 

145.0 

152.0 

151.4 

165.0 

165.0 

171.2 

176.0  j 

176.6 

O 

OO 

Distance, 

km 

538.8 

548.2 

568.1 

579.5 

772.8 

774.0 

© 
o o 
o 
oo 

815.4 

903.9 

90101 

1098.3 

1121.8 

1131.6 

1132.8 

1181.2 

to 

oo 

1305.8 

00 

to 

o 

CO 

1344.4 

1373.4 

1379.3 

1454.0 

o  8? 

45.750 

47.505 

47.130 

43.058 

43.517 

o 

o 

o 

o o 

39.720 

46.319 

44.470 

39.776 

46.327 

34.116 

37.625 

36.568 

56.270 

58.570 

60.637 

60.637 

33.767 

51.386 

58.350 

28.818 

j  Z 
«  ox 

43.320 

42.961 

42.810 

44.033 

41.733 

50.460 

43.583 

40.647 

40.170 

40.996 

38.068 

44.949 

55.738 

55.115 

39.028 

56.416 

56.827 

56.827 

41.372 

35.738 

37.950 

46.998 

1^ 

o 

Station 

Code 

GRO 

MAK 

BUY 

PYA 

BKR 

NOVT& 

DOS 

KRV 

ERE 

TBZ 

TAB 

SIM 

MOS 

OBN 

KAT 

ARU 

SVE 

SVE 

KAS 

TEH 

ASH 

KIS 

A-148 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/14/79  04:59:58.0  47.880  48.120 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

SD 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

SO 

ISC 

GS 

SO 

ISC 

ISC 

ISC 

Travel  Times,  sec 

u 

469.9 

484.2 

c/i 

384.9 

398.9 

Sn 

349.0 

368.9 

378.2 

391.0 

On 

a. 

e 

a. 

193.5 

214.0 

199.5 

201.0 

205.0 

o 

o 

(N 

208.5 

207.7 

202.0 

207.5 

206.0 

204.7 

vwz 

217.3 

© 

oo 

CN 

219.0 

218.0 

L'ZZZ 

220.5 

219.0 

225.0 

227.6 

225.0 

Distance, 

km 

1502.6 

1554.5 

1586.0 

1607.0 

1639.1 

1640.6 

1649.3 

1649.5 

1657.5 

1664.3 

1676.1 

6*9891 

1704.7 

1736.1 

1736.2 

1739.4 

1755.4 

1757.4 

1760.7 

1771.6 

1784.2 

1809.6 

1811.2 

r  tin 

OD 

o  cu 

J  "a 

47.106 

28.153 

59.472 

006*93 

26.725 

o 

o 

m 

30.309 

o 

lO 

© 

© 

26.104 

70.250 

26.545 

29.059 

70.970 

27.757 

26.097 

9ZV6Z 

30.324 

58.642 

66.950 

24.031 

25.038 

28.628 

24.634 

Lat., 
deg.  N 

34.352 

45.185 

36.308 

46.567 

45.870 

40.643 

40.289 

53.005 

46.939 

53.083 

oo 

m 

in 

41.066 

52.720 

41.822 

44.414 

40.142 

59.773 

34.143 

39.660 

49.819 

45.268 

39.606 

45.368 

Station 

Code 

KER 

CFR 

MAIO 

BAC 

VRI 

KLT 

GPA 

> 

& 

oa 

BIZ 

BRV 

ISR 

ISK 

* 

H 

O 

> 

DMK 

BUC 

BKT 

PUL 

KHI 

SAM 

LVV 

CMP 

DST 

ARR 

A- 149 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

14/79  04:59:58.0  47.880  48.120 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

-i 

* 

S 

£ 

m* 

u 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

on 

a 

ISC 

ISC 

ISC 

ISC 

ISC 

C/5 

a 

ISC 

CSE 

OO 

O 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

C/5 

a 

Travel  Times,  sec 

OX 

J 

c n 

a 

on 

ox 

cm 

cm 

— 

c 

cm 

245.7 

260.0 

228.5 

228.0 

231.0 

237.0 

232.8 

236.5 

240.0 

239.0 

245.9 

243.0 

244.3 

248.0 

250.7 

254.0 

250.0 

254.3 

256.5 

256.3 

251.0 

251.5 

257.5 

Distance, 

km 

1829.4 

1835.9 

1843.6 

OO 

O 

OO 

m 

OO 

98061 

1915.1 

1924.2 

1933.8 

1949.0 

1955.8 

1958.3 

1985.0 

2021.9 

2037.1 

2038.8 

2044.5 

2050.1 

2055.7 

2056.2 

2056.9 

2063.1 

2074.3 

r  u 
ox 

o  o> 

— I  -o 

27.281 

23.497 

25.333 

27.567 

23.769 

22.293 

25.417 

22.903 

29.908 

22.777 

26.325 

68.760 

27.263 

72.253 

70.320 

20.539 

21.743 

20.245 

72.730 

52.526 

24.651 

19.940 

69.780 

J  Z 

«  ox 

-a 

40.787 

47.673 

43.217 

OO 

O 

O 

45.448 

48.631 

41.650 

45.883 

36.748 

45.393 

39.826 

38.570 

38.398 

41.607 

39.000 

48.496 

44.863 

49.189 

41.630 

29.644 

60.509 

OO 

nn 

o 

o 

37.900 

o 

Station 

Code 

MFT 

BMR 

PVL 

GET 

LOT 

UZH 

KDZ 

DEV 

ELL 

GZR 

EZN 

DSH 

IZM 

AKJ& 

GAR 

JOS 

SSA 

SPC 

KARK& 

SHI 

NUR 

KRA 

KUL 

A- 150 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/14/79  04:59:58.0  47.880  48.120 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

u 

o 

l 

z 

so 

SO 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

SO 

CSE 

SO 

ISC 

so 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

bn 

-J 

C/3 

s 

C/5 

bn 

ft. 

ft. 

0‘99Z 

270.6 

275.3 

278.0 

oo 

CN 

279.6 

281.4 

282.0 

282.9 

283.0 

282.5 

284.4 

283.2 

285.1 

o 

oo 

oo 

<N 

286.0 

286.7 

283.6 

295.5 

Pn 

257.2 

264.0 

267.0 

266.0 

Distance, 

km 

17X03 

2136.8 

2142.2 

2169.9 

2191.1 

2195.1 

2223.4 

2259.1 

2279.9 

2282.4 

2295.2 

2307.2 

2312.9 

2313.6 

2323.9 

2340.4 

2344.1 

2346.4 

2348.1 

2350.9 

2373.8 

2389.1 

2448.3 

r  td 

DD  . 

s 

O  4, 

J  -a 

72.370 

74.620 

20.455 

19.024 

21.439 

27.715 

71.530 

23.717 

69.043 

20.799 

17.103 

76.000 

77.225 

77.230 

34.950 

80.250 

33.442 

16.558 

16.362 

16.318 

17.627 

oo 

14.542 

Lat., 
deg.  N 

o 

lO 

d 

tj* 

42.830 

(N 

oo 

47.484 

41.972 

64.199 

37.480 

37.972 

34.541 

41.111 

48.196 

41.430 

43.238 

43.230 

29.550 

o 

o 

d 

*c\ 

67.558 

47.683 

48.248 

48.265 

59.858 

44.749 

49.988 

Station 

Code 

ANR 

FRU 

BEO 

BUD 

SKO 

KJF 

KHO 

ATH 

KBL 

OHR 

ZST 

NRN 

TLG& 

AAB 

EIL 

SEM 

APA 

SOP 

VIE 

VKA 

UPP 

BLY 

PRU 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/14/79  04:59:58.0  47.880  48.120 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

C/3 

a 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

W) 

J 

c n 

a 

C/3 

04) 

a- 

cu 

294.0 

296.0 

296.0 

298.1 

296.8 

301.4 

303.5 

oeoe 

303.2 

304.6 

306.6 

305.0 

306.6 

307.8 

307.7 

310.5 

311.2 

312.4 

313.0 

318.5 

316.0 

318.0 

320.7 

c 

a. 

U 

C  J2 

2  1 
n 

5 

2450.0 

2454.8 

2458.9 

2479.2 

2491.1 

2510.0 

2531.6 

2534.9 

2540.2 

2541.6 

2559.5 

2560.9 

2575.5 

2581.6 

2591.5 

2609.6 

2614.3 

2631.8 

2644.8 

2689.1 

90693 

VtlLZ 

2719.4 

Long., 
deg.  E 

20.237 

14.433 

31.342 

13.943 

6Z99Z 

14.266 

13.578 

83.266 

13.002 

14.533 

14.427 

17.204 

12.433 

12.878 

13.696 

13.764 

12.879 

r" 

00 

91911 

11.222 

27.007 

LW0Z 

11.275 

J  Z 

«  OJO 

T5 

63.815 

o 

o 

d 

29.858 

50.873 

67.371 

47.849 

49.131 

54.850 

51.308 

46.043 

45.739 

40.878 

55.683 

49.144 

60.134 

45.709 

47.721 

50.314 

50.665 

49.692 

69.755 

67.840 

48.163 

Station 

Code 

UME 

PRA 

HLW 

BRG 

SOD 

MOA 

KHC 

NVS 

CLL 

LJU 

CEY 

BRT 

COP 

WET 

HFS 

TRI 

BHG 

HOF 

MOX 

GRF 

KEY 

KIR 

FUR 

w 

4>  Q 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

«  i— 

3  00 

$  ^ 
c 

o 

h3 

Network 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

07/14/79  04:59:58.0  47.880 

bJO 

Travel  Times,  sec 

g n 

s 

1/5 

04) 

IX 

319.9 

321.5 

322.9 

320.5 

322.6 

320.0 

322.3 

325.6 

325.8 

324.0 

328.5 

325.0 

328.5 

331.8 

330.5 

332.0 

331.0 

332.5 

333.1 

332.8 

334.4 

337.0 

338.3 

Pn 

Distance, 

km 

2731.7 

2739.4 

2745.4 

2749.8 

2753.2 

2754.4 

2763.6 

2786.1 

2802.1 

2813.2 

2824.4 

2826.3 

2833.4 

2847.6 

2852.5 

2863.5 

2864.8 

2874.5 

2874.6 

2891.2 

VZ06Z 

2924.0 

2947.3 

Long., 
deg.  E 

r- 

CN 

vd 

oo 

13.576 

14.379 

11.215 

11.064 

11.650 

10.832 

14.365 

9.598 

12.397 

12.680 

15.689 

15.555 

11.434 

10.526 

14.948 

14.984 

15.137 

8.447 

18.928 

14.356 

8.603 

8.390 

Lat., 
deg.  N 

53.253 

42.780 

41.387 

61.040 

47.477 

46.048 

60.824 

40.610 

59.649 

43.101 

42.385 

38.153 

38.199 

43.980 

45.607 

38.445 

38.379 

38.028 

zzros 

69.632 

38.533 

47.749 

oo 

Station 

Code 

ELT 

ALP 

DOS 

NB2 

GAP 

CTI 

NAO 

DPS 

KON 

PRG 

IVINS 

on 

MES 

BSL 

SAL 

LLI 

VPL 

NOV 

TNS 

TRO 

ACL 

BUB 

ZUL 

A- 153 


u 

ex 

a> 


o> 

*o 

3 

‘3d 

3 

O 

J 


O 

00 


ex 

QJ 

3 

a 

-a 


93 

J 


o 

00 

00 

tT 


p 

b 

'sf 

E 

H 


00 
ID 
•  • 

o\ 

ID 


M  Tf 


as 

t> 

x  ^ 


r- 

o 


a 

o 

i. 

3 

O 

</} 


U 

o 

h 

Z 


a> 

s 

H 

*3 

> 

ce 


ex 

J 


crt 


ex 

0* 


o 

o 

3  a 

a  J 

5/5 


r  m 
ex  . 

5 

O 

-I  T5 


J'  Z 
oS  e*x 
J  « 
-a 


1-8 
«  ® 
>*-»  vj 
C/3  W 


co 

VO 

ON 

»— < 

Ov 

OO 

oo 

av 

Os 

(N 

r-i 

to 

to 

ro 
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/—s 

w 

OJD 

13  s 

W  TT 

Source 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

10/24/79  05:59:59.0  47.850  48.1 

Network 

so 

so 

SD 

so 

SO 

SO 

CSE 

so 

so 

GS 

so 

so 

ISC 

ISC 

SO 

SO 

SO 

so 

so 

so 

so 

ISC 

CJD 

J 

0T91 

194.0 

209.6 

323.0 

329.2 

CD 

Travel  Times,  sec 

B 

C/3 

134.0 

131.0 

0691 

r-* 

r* 

256.0 

266.8 

267.6 

OX) 

flu 

91.4 

116.5 

124.7 

p 

OO 

CL 

Pn 

75.4 

76.5 

78.4 

78.7 

96.2 

103.0 

101.7 

p 

o 

108.2 

107.0 

120.5 

122.4 

132.5 

145.0 

145.0 

146.0 

146.0 

146.4 

152.5 

149.5 

150.6 

157.3 

o 

e  p 

2  I 

Q 

536.2 

545.0 

565.0 

578.1 

707.7 

LOLL 

774.1 

© 

o 

OO 

rf 

o 

OO 

812.4 

901.2 

937.9 

1009.3 

1095.2 

1122.6 

1135.2 

1136.3 

1136.3 

1177.6 

m 

OO 

1187.3 

1217.6 

Long., 
deg.  E 

OO 

lO 

47.5 

47.1 

43.1 

47.7 

43.5 

’  p 
OO 

48.6 

39.7 

46.3 

44.5 

46.3 

39.8 

46.3 

34.1 

37.6 

36.6 

36.6 

56.3 

58.6 

58.6 

36.0 

jZ, 

«  OX) 

T3 

43.3 

43.0 

42.8 

44.0 

41.5 

41.7 

50.5 

40.6 

43.6 

40.6 

40.2 

39.5 

41.0 

38.1 

44.9 

55.7 

55.1 

55.1 

39.0 

56.4 

56.4 

41.1 

Station 

Code 

GRO 

MAK 

BUY 

PYA 

AKT 

BKR 

NOVT& 

SHE 

soc 

KRV 

ERE 

GRS 

TBZ 

TAB 

SIM 

MOS 

OBN 

OBN 

KAT 

ARU 

ARU 

KVT 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

24/79  05:59:59.0  47.850  48.140 

Source 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

4 

u 

o 

£ 

r 

so 

so 

ISC 

ISC 

so 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

so 

ISC 

ISC 

CSE 

CSE 

ISC 

so 

GS 

so 

Travel  Times,  sec 

WD 

-J 

359.0 

482.4 

483.1 

in 

396.8 

397.0 

Sn 

291.0 

293.0 

376.4 

376.8 

398.0 

OJD 

2m 

Pm 

218.5 

s 

Cm 

166.0 

166.0 

172.0 

© 

o o 
r- 

175.4 

176.2 

184.5 

195.0 

194.0 

196.0 

0*003 

198.0 

207.0 

206.7 

208.1 

212.0 

212.1 

znz 

216.0 

VOZZ 

O 

OO 

<N 

220.5 

Distance, 

km 

1307.6 

1307.6 

1344.2 

1369.8 

1375.8 

1383.9 

1455.6 

1499.3 

1545.4 

1555.8 

1582.5 

1592.0 

9  1191 

1640.7 

1664.6 

1677.5 

1687.2 

1704.9 

oo 

lo 

o 

r- 

1726.8 

1758.0 

1759.0 

1773.9 

Long., 
deg.  E 

909 

909 

33.8 

51.4 

58.4 

54.9 

28.8 

47.1 

27.6 

28.2 

59.5 

27.8 

I'Ll 

J 

roc 

70.3 

26.5 

V6Z 

71.0 

70.7 

28.4 

67.0 

30.3 

24.0 

Lat., 
deg.  N 

56.8 

56.8 

41.4 

35.7 

© 

oo 

m 

36.4 

47.0 

34.4 

47.2 

45.2 

36.3 

54.5 

45.7 

40.6 

53.1 

45.1 

41.1 

52.7 

53.7 

41.1 

39.7 

59.8 

49.8 

o 

Station 

Code 

SVE 

SVE 

KAS 

TEH 

ASH 

SHD 

KIS 

KER 

IAS 

CFR 

MAIO 

MIK 

FOC 

KLT 

BRV 

ISR 

ISK 

VOST& 

CHKA& 

CTT 

SAM 

PUL 

LW 

A- 156 


ox 

O 

-o 

w  “ 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

10/24/79  05:59:59.0  47.850  48.1 

Network 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

SD 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

SD 

ISC 

ISC 

ISC 

ISC 

DC 

J 

C/3 

Travel  Times,  sec 

c 

c/3 

DC 

Pm 

233.0 

238.5 

246.0 

245.6 

245.2 

252.6 

252.5 

256.5 

s 

Pm 

0612 

228.1 

227.6 

227.6 

229.0 

229.0 

238.0 

240.0 

248.6 

■  247.0 

250.1 

254.0 

250.0 

251.5 

255.1 

Distance, 

km 

r*^ 

»n 

oo 

r- 

1809.7 

1815.3 

1820.2 

1829.8 

1837.9 

1844.6 

1893.5 

80161 

1925.8 

1933.3 

1955.5 

1956.1 

1985.0 

1988.2 

OO 

o 

o 

<N 

2017.3 

2019.8 

2034.5 

2040.9 

2044.8 

2052.4 

2052.6 

Long., 
deg.  E 

25.0 

28.6 

27.9 

69.3 

27.3 

23.5 

25.3 

59.2 

22.3 

22.9 

29.9 

8‘89 

26.3 

27.3 

21.0 

28.3 

23.3 

72.3 

70.3 

20.5 

20.3 

20.2 

52.5 

J  Z 

cS  dc 

-J 

-o 

45.3 

39.6 

40.3 

41.3 

oo 

o 

47.7 

43.2 

33.0 

48.6 

45.9 

36.7 

38.6 

39.8 

oo 

52.2 

37.1 

42.7 

41.6 

39.0 

00 

49.4 

49.2 

29.6 

Station 

Code 

CMP 

DST 

EDC 

TAS 

MFT 

BMR 

PVL 

TGI 

UZH 

DEV 

ELL 

DSH 

EZN 

IZM 

WAR 

YER 

SOF 

AKJ& 

GAR 

JOS 

NIE 

SPC 

SHI 

A- 157 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

24/79  05:59:59.0  47.850  48.140 

Source 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

u 

o 

£ 

w 

r 

CSE 

ISC 

ISC 

GS 

so 

GS 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

CSE 

so 

ISC 

U 

£2 

ISC 

so 

Travel  Times,  sec 

OJD 

-J 

C/7 

Sn 

5JD 

fin 

256.3 

258.3 

264.4 

271.3 

268.0 

275.0 

O 

''t 

t"- 

<N 

278.5 

p 

oo 

CM 

280.9 

281.5 

281.5 

283.5 

283.2 

283.0 

282.0 

282.5 

285.2 

284.8 

e 

CL 

252.0 

253.0 

257.9 

264.0 

Distance, 

km 

2053.6 

2060.5 

2065.5 

2071.6 

oo 

Tf 

o 

(N 

2135.0 

2143.8 

13612: 

2198.7 

691 ZZ 

2220.8 

2259.4 

2276.9 

zmzz 

2297.4 

2305.3 

2310.3 

2311.3 

2312.0 

2317.3 

ozztz 

2332.4 

2340.1 

Long., 
deg.  E 

L'ZL 

24.7 

661 

869 

VZL 

74.6 

20.5 

VIZ 

LLZ 

18.3 

71.5 

23.7 

69.0 

20.4 

76.0 

20.8 

ZLL 

ZLL 

16.3 

35.0 

19.5 

m 

o 

oo 

J  Z 
sS  ojd 

41.6 

60.5 

50.1 

37.9 

OO 

o 

42.8 

oo 

TT 

42.0 

64.2 

47.8 

37.5 

38.0 

34.5 

41.7 

48.2 

41.4 

40.6 

43.2 

43.2 

OO 

o 

29.5 

42.1 

50.4 

O 

Station 

Code 

KARK& 

NUR 

KRA 

KUL 

ANR 

FRU 

BEO 

SKO 

KJF 

SRO 

KHO 

ATH 

KBL 

PHP 

ZST 

NRN 

KBN 

TLG& 

AAB 

KSP 

EIL 

SDA 

SEM 

A- 158 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/24/79  05:59:59.0  47.850  48.140 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

SD 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SD 

ISC 

Travel  Times,  sec 

CUD 

J 

C/3 

Sn 

fcJD 

Pu 

CU 

285.8 

284.3 

286.2 

287.0 

287.2 

286.6 

Z06Z 

0Z6Z 

292.9 

296.0 

295.9 

296.2 

294.7 

297.0 

298.8 

298.0 

302.0 

303.0 

302.0 

p 

rn 

o 

m 

304.2 

303.2 

304.0 

Pn 

Distance, 

km 

2340.2 

2347.8 

2348.5 

2350.3 

2353.2 

2377.2 

2390.8 

2409.5 

2414.0 

2432.9 

2442.1 

2450.7 

2453.6 

2457.3 

OO 

OO 

(N 

2494.8 

2512.2 

2517.0 

2520.8 

2523.5 

2534.0 

2535.3 

2542.8 

Long., 
deg.  E 

19.9 

33.4 

991 

16.4 

16.3 

17.6 

17.2 

o 

d 

<N 

19.5 

o o 

16.0 

14.5 

ZOZ 

14.4 

13.9 

99Z 

14.3 

14.1 

13.2 

18.1 

13.6 

83.3 

oei 

Lat., 
deg.  N 

41.3 

67.6 

47.7 

48.2 

48.3 

59.9 

44.7 

39.9 

40.5 

42.5 

oo 

i/d 

o 

d 

63.8 

50.1 

50.9 

67.4 

OO 

r-’ 

00 

52.4 

40.3 

49.1 

54.9 

51.3 

Station 

Code 

TIR 

APA 

SOP 

VIE 

VKA 

UPP 

BLY 

SRN 

VLO 

PRZ 

ZAG 

PRU 

UME 

PRA 

BRG 

SOD 

MOA 

l 

BRN 

LCI 

KHC 

NVS 

CLL 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

24/79  05:59:59.0  47.850  48.140 

Sou  rce 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 
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£ 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

w> 

-J 

c 

(/) 

5J> 

a- 

' 

- 

305.5 

306.7 

306.0 

307.5 

308.5 

311.8 

312.8 

314.5 

319.4 

317.1 

319.3 

321.5 

319.9 

323.5 

1 

323.2 

323.0 

324.8 

326.2 

326.3 

328.6 

329.6 

330.7 

331.5 

s 

a. 

Distance, 

km 

2543.5 

2561.4 

2562.1 

2578.5 

2594.9 

2616.5 

2634.3 

2647.4 

2691.6 

2694.3 

L'LUZ 

2727.3 

2731.9 

2746.8 

2755.4 

2767.1 

Y9LLZ 

2787.4 

o 

oo 

<N 

2825.9 

2827.2 

2834.3 

2849.4 

sx>  w 

O  # 

— 1  ~3 

14.5 

14.4 

17.2 

12.4 

13.7 

12.9 

611 

911 

11.2 

27.0 

roz 

14.5 

86.3 

14.4 

- 

oo 

o 

<m 

14.4 

9.6 

12.7 

15.7 

15.6 

11.4 

J  ^ 

eS  SX5 

46.0 

45.7 

40.9 

55.7 

109 

47.7 

50.3 

50.7 

49.7 

69.8 

67.8 

41.7 

53.3 

41.4 

47.5 

809 

46.9 

40.6 

59.6 

42.4 

38.2 

38.2 

44.0 

o 

Station 

Code 

LJU 

CEY 

BRT 

COP 

HFS 

BHG 

HOF 

MOX 

GRF 

KEY 

KIR 

DUI 

ELT 

SGG 

GAP 

NAO 

OGA 

DPS 

KON 

IVINS 

Oil 

MES 

BSL 
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Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/24/79  05:59:59.0  47.850  48.140 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ojd 

-J 

Travel  Times,  sec 

C/) 

Sn 

OD 

a- 

- 

331.0 

332.0 

393.0 

392.3 

393.5 

333.6 

395.5 

337.4 

339.0 

340.6 

340.0 

340.6 

341.5 

343.4 

Pn 

Distance, 

km 

2854.5 

2856.3 

vmz 

2865.7 

2875.4 

2894.9 

2903.1 

2926.3 

2949.5 

2958.5 

2959.5 

2959.8 

2963.4 

2997.5 

r  {jq 

W)  ** 

S  w> 

O 

10.5 

9.2 

14.9 

15.0 

15.1 

18.9 

14.4 

8.6 

oo 

6.7 

14.0 

6.8 

OO 

7.4 

Lat., 
deg.  N 

45.6 

48.8 

38.4 

oo 

cn 

38.0 

969 

38.5 

47.7 

47.5 

52.8 

38.0 

52.0 

48.6 

48.4 

Station 

Code 

SAL 

STU 

LLI 

VPL 

NOV 

TRO 

ACL 

BUB 

ZUL 

WIT 

GIB 

WTS 

STR 

WLS 

A- 161 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06/16/80  06:00:00  52.9  (?)  56.5  (?) 

Source 

record 

record 

record 

record 

record 

Network 

SO 

GS 

SO 

SO 

so 

o 

a> 

c/> 

c/T 

& 

£ 

H 

> 

u 

119.9 

146.0 

379.0 

C/5 

Sn 

98.4 

126.0 

294.0 

445.0 

WD 

Pn 

O 

00 

■ 

a. 

c 

CU 

57.7 

VZL 

164.8 

p 

m 

<N 

252.0 

Distance, 

km 

413.2 

511.0 

1324.2 

1761.7 

1980.2 

Long., 
deg.  E 

58.570 

60.637 

36.568 

83.266 

r- 

r* 

(N 

VO 

oo 

Lilt., 
deg.  N 

56.416 

56.827 

55.115 

54.850 

53.253 

Station 

Code 

ARU 

SVE 

OBN 

SAN 

ELT 

A- 162 


w 

DJD 

-3 

'w' 

*3 

3 

‘53d 

c 

o 


03 

Q 


SO 

IT) 


b£ 

a> 

w 

<D 

*6 

s 


03 


ON 

(N 

l/i 


P 

b 

'oT 

E 

H 

c 

‘53d 


O 

© 

© 

o 

•  • 

SO 

o 


o 

go 

iri 

JS 

SO 

O 


o 

</5 
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£ 

V 

Z 


wi 

-J 


C/5 


OX) 

C- 


II 

on 


•  LJ 

M  . 
5  ox) 

3  oi 
J  ”3 


r  £ 

• 

C3  OX) 

J  -s 


J-S 

c5  ® 

+-*  CJ 

C/5 


VO 

r^ 

o 

1—4 

CM 

CM 

oo 

r- 

VO 

vd 

CM 

»o 

C/5 


A- 163 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/08/80  06:00:00.29  46.757  48.275 

Source 

bulletin 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

4 

- 

D 

£ 

r 

SO 

GS 

SD 

SD 

so 

so 

so 

GS 

SD 

so 

SD 

so 

so 

so 

ISC 

so 

so 

SO 

GS 

SD 

ISC 

ISC 

— 

Travel  Times,  sec 

OX 

123.2 

131.7 

146.7 

349.7 

347.5 

(/) 

Sn 

109.2 

114.7 

123.2 

144.7 

od 

r- 

(N 

276.2 

286.3 

306.7 

349.7 

ox 

cu 

69.9 

71.7 

86.7 

96.7 

197.9 

196.5 

Pn  P 

61.7 

60.4 

64.2 

68.7 

L'ZL 

81.2 

906 

93.7 

o o 
O 

140.7 

142.7 

158.1 

OO 

10 

158.7 

162.7 

158.7 

8  091 

161.2 

174.7 

176.9 

© 

od 

oo 

196.7 

Distance, 

km 

430.1 

430.2 

447.3 

507.7 

524.6 

587.2 

674.2 

0*969 

820.4 

1076.1 

1115.0 

1237.4 

1237.4 

99921 

1271.3 

1279.1 

1285.9 

1285.9 

1402.5 

1402.5 

oo 

1570.6 

r  a 
ox  . 

5  ^ 

O 

45.750 

46.830 

47.130 

43.058 

48.330 

47.730 

43.517 

46.319 

46.330 

56.270 

34.116 

36.568 

36.568 

OO 

O 

oo 

in 

54.942 

58.350 

O 

r- 

in 

oo 

in 

o 

r- 

in 

oo 

in 

60.637 

60.637 

59.472 

27.562 

... 

«  ox 

43.320 

43.020 

42.810 

44.033 

42.030 

41.480 

41.733 

40.647 

39.500 

39.028 

44.949 

55.115 

55.115 

37.948 

36.433 

37.950 

56.416 

56.416 

56.827 

56.827 

36.308 

47.193 

Station 

Code 

GRO 

DBC 

BUY 

PYA 

DRN 

AKT 

BKR 

KRV 

GRS 

KAT 

SIM 

OBN 

OBN 

VAN 

SHD 

ASH 

ARU 

ARU 

SVE 

SVE 

MAIO 

IAS 

A- 164 


w 

DJD 

|  £ 
w  r- 

Source 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

10/08/80  06:00:00.29  46.757  48.2 

Network 

ISC 

ISC 

ISC 

CSE 

GS 

ISC 

CSE 

GS 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

CSE 

WD 

J 

478.2 

483.0 

Travel  Times,  sec 

cn 

383.7 

393.7 

397.5 

419.7 

c 

C/5 

376.1 

385.7 

381.5 

OJD 

Cu 

2- 

228.9 

228.7 

234.7 

235.7 

236.7 

239.7 

242.8 

238.7 

243.1 

245.7 

249.2 

246.7 

B 

CU 

209.9 

208.7 

213.7 

213.5 

213.4 

215.7 

217.7 

LZZZ 

231.7 

241.7 

244.7 

246.9 

Distance, 

km 

1648.2 

1655.8 

1660.5 

1702.1 

1717.3 

1724.0 

1754.3 

1781.2 

1787.6 

1798.6 

1828.1 

1842.4 

1865.7 

1874.7 

1899.3 

1903.0 

1929.8 

1931.8 

1942.4 

1949.9 

01961 

1967.5 

1989.5 

Long., 
deg.  E 

58.642 

26.725 

29.059 

o 

lo 

p 

© 

70.250 

25.944 

70.970 

69.310 

27.863 

25.038 

24.381 

25.333 

30.324 

24.256 

68.760 

25.417 

26.325 

52.526 

28.087 

22.293 

28.283 

LLUZZ 

72.253 

«  GJD 

-a 

34.143 

o 

r- 

00 

41.066 

53.005 

53.083 

45.492 

52.720 

41.340 

40.347 

45.268 

46.142 

43.217 

59.773 

44.679 

o 

r- 

»n 

oc 

m 

41.650 

39.826 

29.644 

37.600 

48.631 

37.135 

45.393 

41.607 

Station 

Code 

KHI 

VRI 

ISK 

BRV& 

BRV 

MLR 

■8 

H 

CO 

O 

> 

TAS 

EDC 

CMP 

MDB 

PVL 

PUL 

DRA 

DSH 

KDZ 

EZN 

SHI 

CIN 

UZH 

YER 

GZR 

AKJ& 
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Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:00:00.29  46.757  48.275 

Source 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

- 

0 

£ 

D 

r 

GS 

CSE 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

so 

ISC 

ISC 

ISC 

ISC 

GS 

GS 

ISC 

s/5 

s 

H 

"o 

> 

C3 

u 

H 

■ 

DC 

J 

yj 

463.7 

s 

t/) 

DC 

cu 

.  ■ 

a. 

257.7 

271.5 

271.7 

Z'LLZ 

278.7 

282.0 

281.7 

280.7 

285.3 

289.5 

290.5 

294.3 

296.5 

295.7 

a 

fiu 

252.5 

252.2 

251.9 

256.7 

258.2 

259.8 

259.3 

261.7 

263.4 

Distance, 

kni 

2015.0 

2024.5 

2039.9 

2060.8 

o 

o 

oo 

o 

<N 

2089.7 

2095.9 

2114.4 

2116.8 

•  2163.1 

2189.9 

2205.8 

ISZZZ 

LLLZZ 

2299.8 

2300.5 

2312.1 

2337.7 

2385.3 

2393.2 

2419.3 

2467.5 

VZLPZ 

r 

DC  ^ 

5 

O  o» 

J  -a 

69.780 

72.730 

72.370 

21.743 

20.539 

20.313 

20.245 

19.940 

74.620 

24.651 

21.439 

19.024 

34.950 

20.799 

<N 

<N 

r- 

77.230 

27.715 

19.865 

16.558 

16.318 

78.400 

33.442 

17.627 

Date 

'08/80 

Lat., 
deg.  N 

37.900 

41.630 

40.750 

44.863 

48.496 

49.419 

49.189 

50.058 

42.830 

60.509 

41.972 

47.484 

29.550 

41.111 

43.238 

43.230 

64.199 

41.348 

47.683 

48.265 

42.480 

67.558 

59.858 

O 

Station 

Code 

KUL 

«8 

l 

ANR 

SSR 

JOS 

NIE 

SPC 

KRA 

FRU 

NUR 

SKO 

BUD 

EIL 

OHR 

TLG& 

AAB 

KJF 

TIR 

SOP 

VKA 

PRZ 

APA 

UPP 

A- 166 


w 

OJD 

i  1C 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

10/08/80  06:00:00.29  46.757  48.2 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SD 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

OJD 

J 

Travel  Times,  sec 

£ 

DA 

cu 

cu 

303.1 

304.7 

304.0 

307.7 

308.7 

309.3 

313.5 

316.1 

318.2 

322.2 

LTZZ 

322.6 

323.2 

324.7 

323.9 

324.7 

326.8 

326.4 

OO 

<N 

m 

329.2 

329.7 

333.2 

339.7 

c 

a* 

Distance, 

km 

2536.4 

2551.4 

2561.1 

2580.1 

2599.7 

2611.5 

2630.5 

2688.4 

2701.7 

2735.8 

2741.5 

2741.6 

2754.2 

2780.0 

2786.6 

2789.0 

2813.0 

2813.1 

2832.2 

2840.5 

2861.5 

2886.2 

2969.0 

Long., 
deg.  E 

13.943 

14.266 

20.237 

13.578 

13.002 

26.629 

12.878 

13.696 

919*11 

14.461 

ZZZll 

ozru 

14.379 

(N 

vd 

OO 

13.403 

11.650 

11.025 

27.007 

20.417 

12.680 

10.832 

10.526 

8.603 

J  Z 

«  bb 

T3 

50.873 

47.849 

63.815 

49.131 

51.308 

67.371 

49.144 

60.134 

50.665 

41.658 

49.692 

49.691 

41.387 

53.253 

42.354 

46.048 

46.868 

69.755 

67.840 

42.385 

60.824 

45.607 

47.749 

Station 

Code 

BRG 

MOA 

UME 

KHC 

CLL 

SOD 

WET 

HFS 

MOX 

DUI 

GRF 

GRFO 

SGG 

ELT 

AQU 

CTI 

OGA 

KEY 

KIR 

IVINS 

NAO 

SAL 

BUB 
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Ed 

OX) 

44 

T3 


OX 

a 

o 

J 


ox 

44 

-a 


44 

T3 
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CJ 

J 


P 

b 

« 

E 

H 

a 
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o 


44 
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ID 

r* 

<N 

00 

Tf 


r- 

ID 

r- 

VO 
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o\ 

<s 

© 

o 

•  • 

o 

o 

•  • 

VO 

o 


o 

3C 

00 

© 
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ox 


c n 


r  Ed 

OX  ^ 
5  WD 

O  V 
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O 

On 

rn 

oo 


3 
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Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

05/25/81  05:00:00.32  68.20  53.50 

Source 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

GS 

ISC 

ISC 

GS 

SO 

GS 

SO 

ISC 

SO 

SO 

ISC 

SO 

so 

ISC 

so 

ISC 

SO 

SO 

ISC 

ISC 

SO 

ISC 

Travel  Times,  sec 

CUD 

357.7 

362.7 

394.2 

413.7 

482.7 

C/3 

315.7 

323.7 

m 

Sn 

195.7 

258.7 

280.7 

294.7 

295.7 

301.7 

323.7 

347.7 

369.7 

371.7 

CUD 

Qm 

a. 

Pn 

109.7 

144.0 

157.2 

166.5 

165.8 

167.7 

168.2 

171.6 

175.3 

175.7 

175.6 

182.7 

182.7 

194.3 

199.7 

201.7 

211.7 

212.2 

210.9 

239.9 

^r 

(N 

252.1 

Distance, 

km 

842.5 

1128.9 

1233.0 

1317.4 

1317.4 

1338.0 

1338.0 

1366.5 

1383.3 

1383.3 

1391.8 

1457.3 

1457.3 

1564.5 

1608.0 

1613.5 

1698.7 

1698.7 

O 

o o 
o 
r- 

1945.5 

2022.8 

2046.3 

Long., 
deg.  E 

33.442 

26.629 

27.715 

60.637 

60.637 

58.570 

O 

r- 

o o 

20.417 

88.083 

88.083 

26.151 

30.324 

30.324 

20.237 

37.625 

24.651 

36.568 

36.568 

11.924 

17.627 

27.833 

13.928 

Lat., 
deg.  N 

67.558 

67.371 

64.199 

56.827 

56.827 

56.416 

56.416 

67.840 

69.430 

69.430 

62.719 

59.773 

59.773 

63.815 

55.738 

60.509 

55.115 

55.115 

78.918 

oo 

un 

oo 

ON 

wn 

54.500 

60.539 

Station 

Code 

APA 

SOD 

KJF 

SVE 

SVE 

ARU 

ARU 

KIR 

NRI 

NRI 

SUF 

PUL 

PUL 

UME 

MOS 

NUR 

OBN 

OBN 

KBS 

UPP 

MIK 

APP 
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Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

05/25/81  05:00:00.32  68.20  53.50 


Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

* 

- 

o 

l 

Z 

r 

ISC 

ISC 

so 

ISC 

so 

ISC 

so 

ISC 

ISC 

GS 

ISC 

SD 

so 

ISC 

ISC 

so 

ISC 

SO 

ISC 

ISC 

GS 

GS 

so 

Travel  Times,  sec 

OX) 

</} 

Sn 

OX) 

0* 

2- 

287.4 

1*063 

294.4 

297.7 

299.2 

310.7 

319.5 

319.2 

321.7 

323.2 

L'lZZ 

322.7 

325.2 

324.2 

324.7 

326.7 

327.7 

oo 

<N 

m 

329.7 

Pn 

257.0 

261.9 

263.5 

279.5 

Distance, 

km 

2085.9 

2125.7 

2133.1 

2291.7 

2390.3 

2410.2 

2457.9 

2474.1 

2495.5 

2603.7 

2721.3 

2724.0 

2740.6 

OO 

r- 

<N 

2756.9 

2757.5 

2769.9 

2779.0 

2780.0 

2794.7 

2819.4 

2829.1 

2830.3 

Long., 
deg.  E 

13.696 

12.830 

83.266 

9.598 

r- 

(N 

'sd 

oo 

-18.655 

80.250 

21.024 

12.433 

24.031 

19.940 

128.870 

28.818 

13.291 

27.562 

43.058 

20.313 

22.293 

16.293 

20.245 

34.116 

46.830 

47.505 

-  £ 

C3  OX) 

60.134 

60.079 

54.850 

59.649 

53.253 

ILL9L 

o 

o 

O 

52.242 

55.683 

49.819 

oo 

o 

d 

71.630 

46.998 

52.472 

47.193 

44.033 

49.419 

48.631 

50.843 

49.189 

44.949 

43.020 

42.961 

Station 

Code 

HFS 

TBY 

SAM 

KON 

ELT 

DAG 

SEM 

WAR 

COP 

LVV 

KRA 

TIK 

KIS 

BRL 

IAS 

PYA 

NIE 

UZH 

KSP 

SPC 

SIM 

DBC 

MAK 

A- 170 


w 

OJD 

6 

"O  O 

Source 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

05/25/81  05:00:00.32  68.20  53. 

Network 

ISC 

ISC 

GS 

so 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

OD 

Travel  Times,  sec 

C/3 

C 

c n 

pg 

0* 

329.7 

328.7 

329.2 

331.2 

330.9 

331.7 

331.4 

331.9 

333.9 

335.7 

398.7 

336.7 

337.2 

337.8 

337.7 

338.2 

341.1 

340.7 

341.9 

342.7 

342.2 

343.7 

343.7 

Pn 

Distance, 

kin 

2834.5 

2840.6 

2842.5 

2849.9 

2852.2 

2855.8 

2862.6 

2866.5 

2894.7 

2917.2 

2917.3 

2923.0 

2926.6 

2927.6 

2931.2 

2946.7 

2966.5 

2976.0 

2978.8 

2979.2 

VZ66Z 

2997.1 

2997.8 

Long., 
deg.  E 

as 

CO 

(N 

26.900 

94.087 

47.130 

20.539 

39.720 

13.002 

13.943 

-62.350 

p 

SO 

<N 

27.056 

14.433 

14.542 

23.598 

19.894 

28.153 

-18.107 

91911 

6.670 

25.944 

47.730 

18.313 

26.545 

Lat., 
deg.  N 

47.673 

46.567 

51.563 

42.810 

48.496 

43.583 

oo 

o 

rn 

»n 

r- 

oo 

o 

m 

82.503 

45.870 

45.775 

O 

r- 

o 

o 

in 

49.988 

46.713 

47.919 

oo 

in 

65.687 

50.665 

52.813 

45.492 

o 

oo 

47.813 

45.138 

Station 

Code 

BMR 

BAC 

UER 

BUY 

JOS 

OOS 

CLL 

BRG 

ALE 

VRI 

ODB 

PRA 

PRU 

CJR 

PSZ 

CFR 

AKU 

MOX 

WIT 

MLR 

AKT 

SRO 

ISR 
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3 
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u 
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« 
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u 

oo 

H 

(N 

c 

3 

-*-* 

km 

ON 

ON 

(N 

D 

E/5 

V 

© 

5 

£ 

O 

H 

•  • 

o 

s 

o 

r^ 

M 

*c 

•  • 

m 

3D 

cd 

h 

oo 

o 

© 

S 

o 

bb 

a 

J  -a 

Z 

m 

•w 

3 

OX) 

a> 

© 

go 

*3 

a> 

3 

a 

CJ 

o 

C 

o 

3J 

3 

O 

u- 

CO 

U 

O 

X 
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Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/02/81  03:59:59.99  60.60  (?)  55.70  (?) 

Source 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

Network 

so 

so 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

&X 

121.8 

365.0 

Travel  Times,  sec 

CO 

Sn 

oo 

o 

p 

oo 

335.0 

379.0 

390.0 

© 

oo 

m 

447.0 

ox 

a. 

71.0 

0, 

287.3 

290.6 

296.0 

306.0 

308.0 

295.5 

Pn 

61.8 

0*19 

171.0 

199.0 

206.6 

209.0 

216.7 

219.0 

O' LIZ 

240.7 

242.2 

252.4 

240.0 

266.8 

283.8 

286.0 

Distance, 

km 

494.8 

507.9 

1282.5 

oo 

00 

1568.6 

006SI 

1661.7 

1687.1 

1746.1 

un 

oo 

1859.2 

1955.1 

2009.0 

2081.2 

2251.4 

2278.2 

2285.2 

2325.6 

rn 

r- 

m 

(N 

2510.7 

2511.6 

2545.8 

Long., 
deg.  E 

58.570 

60.637 

36.568 

27.715 

26.151 

26.629 

27.007 

24.651 

83.266 

r- 

m 

(N 

d 

(N 

20.417 

18.928 

r- 

r- 

CN 

vo 

oo 

17.627 

13.928 

13.696 

13.320 

12.830 

11.215 

19.940 

9.598 

94.087 

rZ 

2  8? 

■o 

56.416 

56.827 

55.115 

64.199 

62.719 

67.371 

69.755 

60509 

o 

oo 

63.815 

67.840 

69.632 

53.253 

59.858 

60.539 

60.134 

9LV09 

60.079 

61.040 

50.058 

59.649 

51.563 

Station 

Code 

ARU 

SVE 

OBN 

KJF 

SUF 

SOD 

KEY 

NUR 

SAN 

UME 

KIR 

TRO 

ELT 

UPP 

APP 

HFS 

SLL 

TBY 

NB2 

KRA 

KON 

UER 

A- 173 
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DJD 

S 
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b 

of 

E 
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c 

’E 

o 


CJ 

c5 


a 


09/02/81  03:59:59.99  60.60  (?)  55.70  (?) 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

DU 

-J 

Sn 

DJD 

cu 

- 

316.0 

321.0 

332.0 

332.0 

Pn 

Distance, 

km 

2596.9 

2651.4 

2777.5 

2798.8 

Long., 
deg.  E 

20.539 

16.293 

13.943 

13.002 

r  £ 

•** 

a  djd 

48.496 

50.843 

50.873 

51.308 

Station 

Code 

JOS 

KSP 

BRG 

CLL 

A- 174 


w 

bJD 

-3  ^ 

w  w* 

Source 

bulletin 

record 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

3  00 

•a  ^ 

1 

O 

-J 

Network 

so 

S9 

so 

so 

so 

CSE 

so 

so 

so 

so 

SO 

so 

so 

ISC 

so 

ISC 

so 

so 

GS 

ISC 

so 

SO 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

09/26/81  05:00:00.28  46.790 

0D 

U 

146.7 

155.6 

352.7 

o 

4> 

V) 

o 

E 

Sn 

oo 

o 

111.5 

133.7 

135.5- 

145.2 

280.7 

H 

"E 

> 

u 

H 

OJD 

a- 

a. 

95.0 

101.7 

196.7 

Pn 

62.4 

62.1 

65.2 

69.7 

(N 

cn 

r- 

75.8 

82.2 

90.7 

93.2 

93.7 

101.7 

109.5 

114.7 

131.7 

145.7 

151.4 

157.1 

157.5 

157.7 

162.7 

165.2 

161.2 

Distance, 

km 

429.7 

433.7 

451.5 

512.2 

528.3 

556.7 

591.1 

678.9 

682.3 

700.2 

l'39Z. 

824.6 

872.5 

981.2 

cn 

oo 

08911 

1236.2 

1236.2 

1240.0 

1252.1 

1279.7 

1281.3 

Long., 
deg.  E 

47.505 

46.630 

47.130 

43.058 

48.330 

42.550 

47.730 

43.517 

48.642 

46.319 

39.720 

46.330 

37.433 

46.327 

34.116 

36.046 

36.568 

36.568 

37.625 

51.386 

58.350 

58.570 

Lat., 
deg.  N 

42.961 

43.070 

42.810 

44.033 

42.030 

43.850 

41.480 

41.733 

40.646 

40.647 

43.583 

39.500 

o 

o 

oo 

38.068 

44.949 

oo 

o 

55.115 

55.115 

55.738 

35.738 

37.950 

56.416 

Station 

Code 

MAK 

DLM 

BUY 

PYA 

DRN 

UCH& 

AKT 

BKR 

SHE 

KRV 

SOC 

GRS 

ANN 

TAB 

SIM 

KVT 

OBN 

OBN 

MOS 

TEH 

ASH 

ARU 

A- 175 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

05:00:00.28  46.790  48.313 

Source 

record 

bulletin 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

- 

0 

£ 

r 

so 

ISC 

so 

GS 

CSE 

CSE 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

5JD 

J 

348.3 

427.6 

440.3 

Travel  Times,  sec 

</) 

364.9 

360.3 

363.5 

c 

c/3 

285.3 

307.7 

338.9 

O 

© 

Tf 

m 

348.0 

DD 

CU 

0. 

237.7 

S 

CU 

161.8 

167.7 

175.7 

176.2 

8  061 

193.7 

204.7 

1961 

211.7 

208.7 

L  III 

222.0 

216.8 

215.5 

217.7 

rn 

<N 

<N 

230.9 

232.7 

235.7 

238.7 

241.6 

238.9 

Distance, 

km 

1281.3 

1307.0 

1397.8 

1397.8 

1535.6 

1555.2 

1572.8 

1575.2 

1635.3 

1658.4 

1706.4 

oo 

o 

r- 

1710.4 

1722.6 

1726.6 

1779.1 

1791.4 

1845.5 

_ 

1878.6 

1879.2 

1883.3 

1897.9 

1906.4 

Long., 

deg.E 

o 

»n 

oo 

33.767 

60.637 

60.637 

28.198 

27.850 

27.562 

27.675 

27.056 

26.725 

28.430 

30.110 

29.136 

27.757 

25.944 

69.310 

27.863 

25.333 

23.598 

25.533 

29.908 

68.760 

25.417 

00 

Q  C? 

jZ* 

C5  OJD 

T3 

56.416 

41.372 

56.827 

56.827 

o 

© 

50.425 

47.193 

50.928 

45.775 

45.870 

41.147 

39.055 

40.142 

41.822 

45.492 

41.340 

40.347 

43.217 

46.713 

42.050 

36.748 

38.570 

41.650 

ON 

O 

Station 

Code 

ARU 

KAS 

SVE 

SVE 

ZEL& 

■8 

- 

* 

IAS 

POD& 

ODB 

VRI 

CTT 

ALT 

BKT 

DMK 

MLR 

TAS 

EDC 

PVL 

CJR 

DIM 

ELL 

DSH 

KDZ 

A- 176 


w 

CUD 

3  2 

Source 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

09/26/81  05:00:00.28  46.790  48.3 

Network 

SD 

ISC 

CSE 

GS 

CSE 

so 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

CSE 

ISC 

ISC 

so 

ISC 

so 

ISC 

so 

OX) 

-J 

564.0 

CD 

457.8 

Travel  Times,  sec 

Sn 

OX) 

On 

cu 

242.2 

244.7 

257.5 

252.9 

252.1 

253.5 

256.7 

261.0 

262.1 

258.7 

263.5 

263.0 

269.5 

275.1 

279.7 

282.0 

280.2 

286.0 

287.2 

286.7 

293.0 

295.9 

295.5 

Pn 

249.6 

Distance, 

km 

1951.7 

1970.1 

1987.2 

2013.6 

YZZQZ 

2037.7 

2081.8 

2097.6 

2114.0 

2115.9 

2136.4 

2161.9 

2165.7 

2250.5 

2255.1 

2296.8 

2310.1 

2340.8 

2368.5 

9  ZLiZ 

2416.4 

2441.0 

2464.7 

Long., 
deg.  E 

22.293 

LLL'll 

72.253 

69.780 

72.730 

72.370 

20.539 

20.245 

74.620 

19.940 

19.894 

24.651 

71.530 

26.151 

18.313 

77.225 

27.715 

19.865 

80.250 

16.293 

78.400 

66.950 

33.442 

J  z 
«  CUD 

J  -S 

48.631 

45.393 

41.607 

37.900 

41.630 

o 

© 

48.496 

49.189 

42.830 

50.058 

47.919 

60.509 

37.480 

62.719 

47.813 

43.238 

64.199 

41.348 

o 

o 

o 

yn 

50.843 

42.480 

OO 

OO 

© 

m 

67.558 

Station 

Code 

UZH 

GZR 

AKJ& 

KUL 

KARK& 

ANR 

JOS 

SPC 

FRU 

KRA 

PSZ 

NUR 

KHO 

SUF 

SRO 

TLG& 

KJF 

TIR 

SEM 

KSP 

PRZ 

QUE 

APA 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/26/81  05:00:00.28  46.790  48.313 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

£ 

- 

3 

l 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OX) 

— I 

CD 

Sn 

0X5 

ft- 

ft- 

295.5 

299.7 

300.7 

303.1 

303.9 

308.1 

307.8 

308.2 

309.0 

313.5 

313.3 

314.7 

316.7 

316.8 

318.2 

321.7 

321.2 

322.9 

323.0 

324.0 

325.7 

326.6 

326.6 

s 

ft. 

Distance, 

km 

2471.3 

2502.1 

2509.1 

2537.6 

2559.6 

2575.5 

2581.7 

2600.8 

2609.1 

0ZZ9Z 

9ZP9Z 

2655.3 

2683.7 

2688.2 

2702.9 

2724.9 

2738.6 

2742.9 

2758.6 

Y99LZ 

2789.4 

2810.5 

2815.0 

Long., 
deg.  E 

17.627 

14.542 

14.433 

13.943 

20.237 

14.533 

13.578 

13.002 

26.629 

12.878 

13.764 

12.433 

84.773 

r- 

oo 

919*1 1 

15.308 

14.461 

ZZZ'lt 

13.576 

11.275 

13.403 

27.007 

11.025 

j*  z 

«  0X1 

73 

59.858 

49.988 

o 

r- 

o 

© 

50.873 

63.815 

46.043 

49.131 

51.308 

67.371 

49.144 

45.709 

55.683 

50.937 

50.314 

50.665 

oo 

yn 

I/O 

© 

41.658 

49.692 

42.780 

48.163 

42.354 

69.755 

46.868 

Station 

Code 

UPP 

PRU 

PRA 

BRG 

UME 

LJU 

KHC 

CLL 

SOD 

WET 

TRI 

COP 

USK 

HOF 

MOX 

SGO 

DUI 

GRF 

ALP 

FUR 

AQU 

KEV 

OGA 

A- 178 


w 

DJD 

■8  2 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

09/26/81  05:00:00.28  46.790  48.3 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

!3£ 

-J 

Travel  Times,  sec 

t ft 

C 

C/3 

&D 

CL* 

On 

lo 

<N 

m 

329.7 

329.9 

332.6 

338.2 

341.4 

341.2 

Pn 

Distance, 

km 

2830.1 

2843.1 

2860.8 

2895.3 

2964.5 

V9L6Z 

2993.0 

Long., 
deg.  E 

20.417 

12.680 

10.832 

9.598 

600‘6 

8.228 

8.390 

Lat., 
deg.  N 

67.840 

42.385 

60.824 

59.649 

46.849 

48.676 

oo 

Station 

Code 

KIR 

MNS 

NAO 

KON 

LLS 

BUH 

ZUL 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/26/81  05:03:59.94  46.771  48.304 

Source 

record 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

’ 

* 

u 

O 

* 

5 

r 

SO 

so 

so 

CSE 

SO 

so 

so 

so 

so 

so 

ISC 

so 

ISC 

so 

ISC 

so 

CSE 

CSE 

CSE 

ISC 

ISC 

ISC 

o 

s/i 

o 

E 

5 £ 

J 

151.1 

155.5 

353.1 

386.1 

430.0 

438.5 

440.3 

352.5 

361.3 

367.5 

Sn 

I  *60 1 

115.6 

131.6 

135.7 

207.1 

281.1 

286.2 

306.1 

338.7 

345.8 

349.2 

H 

> 

2 

H 

5X) 

fiu 

86.1 

95.9 

9*101 

196.8 

CU 

c 

sl 

909 

65.1 

73.1 

76.0 

oo 

oo 

91.1 

94.1 

102.1 

109.7 

114.6 

151.5 

157.6 

163.1 

161.7 

171.1 

176.6 

0161 

195.8 

9  961 

© 

<N 

oo 

o 

<N 

209.1 

Distance, 

km 

431.5 

449.3 

526.2 

555.0 

o 

d 

oo 

676.8 

0'869 

760.6 

822.4 

00 

1166.4 

d 

m 

<N 

1250.2 

1283.4 

1305.6 

1400.0 

1535.9 

1555.4 

1575.5 

1591.4 

1631.8 

1657.9 

Long., 
deg.  E 

46.630 

47.130 

48.330 

42.550 

47.730 

43.517 

46.319 

39.720 

46.330 

37.433 

36.046 

36.568 

51.386 

o 

oo 

33.767 

60.637 

28.198 

o 

»o 

oo 

d 

(N 

27.675 

28.033 

89963 

26.725 

jZ 

«  54) 

-J  « 

43.070 

42.810 

42.030 

43.850 

o 

oo 

rr 

41.733 

40.647 

43.583 

39.500 

O 

O 

OO 

rr 

oo 

p 

5- 

55.115 

35.738 

56.416 

41.372 

56.827 

o 

Tf 

d 

50.425 

50.928 

44.589 

(N 

(N 

OO 

d 

45.870 

Station 

Code 

DLM 

BUY 

DRN 

UCH& 

AKT 

BKR 

KRV 

DOS 

GRS 

ANN 

KVT 

z: 

00 

o 

TEH 

ARU 

KAS 

SVE 

■8 

- 

u 

SI 

<3 

CQ 

* 

POD& 

TLB 

HRT 

VRI 

A- 180 


w 

OJD 

i  S 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

■a  • 

=  00 

•a  ^ 

c 

o 

J 

Network 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

CSE 

so 

CSE 

ISC 

ISC 

ISC 

ISC 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

09/26/81  05:03:59.94  46.771 

WD 

-3 

564.2 

</5 

oo 

m 

Travel  Times,  sec 

B 

C/5 

• 

OX) 

Cn 

242.5 

244.1 

247.1 

249.8 

254.5 

257.1 

c 

Qh 

215.1 

219.1 

213.1 

219.1 

YLIZ 

213.0 

213.4 

225.2 

229.3 

231.1 

239.1 

238.1 

244.1 

251.3 

257.1 

259.6 

263.9 

Distance, 

E 

.2 

1689.3 

in 

o 

o 

r- 

1705.2 

1706.9 

1709.1 

1721.5 

1726.1 

1779.4 

1790.1 

1830.2 

1878.2 

1897.8 

1905.4 

1932.3 

1963.6 

1969.5 

1987.5 

2013.5 

2022.5 

6Z90Z 

2081.7 

2115.9 

2136.2 

Long., 
deg.  E 

26.545 

66.950 

28.430 

30.110 

29.136 

27.757 

25.944 

69.310 

27.863 

24.381 

25.533 

68.760 

25.417 

26.325 

28.283 

LLLZZ 

72.253 

69.780 

72.730 

21.743 

20.539 

19.940 

19.894 

j  z 

C3  6JD 

u  « 

45.138 

39.660 

41.147 

39.055 

40.142 

41.822 

45.492 

41.340 

40.347 

46.142 

O 

p 

(N 

o 

r- 

in 

o o 
m 

41.650 

39.826 

37.135 

45.393 

41.607 

37.900 

41.630 

44.863 

48.496 

oo 

in 

o 

o 

m 

47.919 

Station 

Code 

ISR 

SAM 

CTT 

ALT 

BKT 

DMK 

MLR 

TAS 

EDC 

MDB 

DIM 

DSH 

KDZ 

EZN 

YER 

GZR 

AKJ& 

KUL 

KARK& 

SSR 

JOS 

KRA 

PSZ 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

26/81  05:03:59.94  46.771  48.304 

Source 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

M 

£ 

£ 

3 

* 

m* 

u 

r 

ISC 

ISC 

C/D 

o 

CSE 

ISC 

ISC 

GO 

a 

ISC 

CO 

a 

ISC 

CO 

a 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OX) 

-J 

CZ3 

s 

C/5 

OD 

PH 

CL, 

19  LZ 

o 

d 

oo 

(N 

282.1 

280.1 

285.9 

287.3 

9'982 

293.4 

296.3 

295.6 

295.9 

o 

o 

o 

o 

CO 

303.4 

305.3 

307.9 

308.6 

309.1 

313.9 

313.1 

315.1 

316.8 

C 

cu 

262.0 

Distance, 

km 

ZC913 

2252.0 

L6LZZ 

2297.6 

2311.7 

2340.0 

2370.0 

2372.7 

2417.1 

2440.1 

2466.6 

2472.4 

2502.2 

2509.2 

2537.8 

2561.0 

2581.7 

2601.1 

2610.9 

2632.1 

2642.3 

2656.0 

2688.3 

f  td 

OX)  W 

5  w) 
o  o 

.. 

24.651 

26.151 

76.000 

77.225 

27.715 

19.865 

80.250 

16.293 

o 

o 

oo 

66.950 

33.442 

17.627 

14.542 

14.433 

13.943 

r- 

CO 

<N 

d 

<N 

13.578 

13.002 

26.629 

oo 

oo 

<N 

13.764 

12.433 

r- 

K 

oo 

rz 

C3  0JD 

•J  « 

—  *3 

60.509 

62.719 

41.430 

43.238 

64.199 

41.348 

o 

o 

d 

50.843 

42.480 

30.188 

67.558 

59.858 

49.988 

O 

r- 

o 

d 

50.873 

63.815 

49.131 

51.308 

67.371 

49.144 

45.709 

55.683 

50.314 

On 

O 

Station 

Code 

NUR 

SUF 

NRN 

TLG& 

KJF 

TIR 

SEM 

KSP 

PRZ 

QUE 

APA 

UPP 

PRU 

PRA 

BRG 

UME 

KHC 

CLL 

SOD 

WET 

TRI 

COP 

HOF 

A- 182 


w 

W) 

«  Tr 

3  o 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

«  m 

T3  • 

3  00 

‘Si 

c 

o 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

09/26/81  05:03:59.94  46.771 

WD 

-J 

• 

% 

Travel  Times,  sec 

Sn 

WO 

o* 

a. 

318.5 

320.6 

321.6 

323.1 

323.0 

323.9 

323.5 

325.6 

327.0 

327.5 

328.1 

330.3 

338.6 

341.1 

Pn 

Distance, 

£ 

2703.1 

2724.1 

2738.0 

2743.0 

2758.1 

V99LZ 

2777.3 

2788.8 

2812.3 

2831.7 

2842.6 

2861.8 

2964.4 

2993.0 

Long., 
deg.  E 

919'  1 1 

15.308 

14.461 

11.222 

13.576 

11.275 

86.277 

13.403 

27.007 

LW0Z 

12.680 

10.832 

6006 

8.390 

r  ^ 

«  CJD 

-o 

50.665 

OO 

© 

41.658 

49.692 

42.780 

48.163 

53.253 

42.354 

69.755 

67.840 

42.385 

60.824 

46.849 

OO 

r-’ 

Station 

Code 

MOX 

SGO 

DUI 

GRF 

ALP 

FUR 

ELT 

AQU 

KEY 

KIR 

MNS 

OVN 

LLS 

ZUL 

A-183 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

16/82  06:00:00.15  46.759  48.247 

Source 

record 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

* 

- 

D 

l 

u 

r 

SD 

GS 

GS 

SD 

SD 

CSE 

SD 

SO 

so 

so 

ISC 

SD 

so 

so 

ISC 

CSE 

so 

so 

so 

SD 

SD 

GS 

Travel  Times,  sec 

OJD 

J 

123.8 

155.5 

353.8 

362.0 

C/3 

331.8 

C 

</) 

109.8 

135.5 

273.8 

280.0 

305.8 

wJD 

cl 

91.1 

198.3 

205.2 

c l 

s 

CL 

819 

809 

63.8 

cn 

oo 

VO 

73.3 

74.9 

91.3 

92.8 

101.3 

113.8 

oo 

m 

158.2 

158.7 

oo 

oo 

161.7 

159.1 

161.5 

164.8 

162.1 

162.2 

176.4 

177.0 

Distance, 

km 

oo 

0 O 
(N 

429.8 

447.1 

506.1 

524.9 

550.6 

673.1 

695.7 

756.1 

867.0 

976.9 

1235.9 

1235.9 

1240.2 

1250.2 

1252.7 

1268.2 

1280.7 

1286.7 

1286.7 

1403.4 

1403.4 

aw 

§  8? 

■J  "O 

46.630 

46.830 

47.130 

43.058 

48.330 

42.550 

43.517 

46.319 

39.720 

37.433 

46.327 

36.568 

36.568 

37.625 

50.898 

60.150 

00 

o 

oo 

58.350 

o 

«o 

oo 

O 

58.570 

60.637 

60.637 

r  ^ 

. 

a  be 

43.070 

43.020 

42.810 

44.033 

42.030 

43.850 

41.733 

40.647 

43.583 

o 

o 

OO 

38.068 

55.115 

55.115 

55.738 

35.663 

55.200 

37.948 

37.950 

56.416 

56.416 

56.827 

56.827 

O 

Station 

Code 

DLM 

DBC 

BUY 

PYA 

DRN 

■a 

X 

u 

D 

BKR 

KRV 

soc 

ANN 

TAB 

OBN 

OBN 

MOS 

IR2 

■8 

I 

u 

C/5 

VAN 

ASH 

ARU 

ARU 

SVE 

SVE 
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Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/16/82  06:00:00.15  46.759  48.247 

Source 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

CSE 

CSE 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SD 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OX) 

432.6 

434.5 

429.7 

tn 

Sn 

340.4 

345.1 

340.8 

BJD 

0- 

cu 

228.8 

231.8 

239.8 

239.8 

240.8 

Pn 

189.7 

189.8 

195.5 

196.8 

195.5 

200.9 

8  661 

200.8 

215.8 

210.3 

oo 

o 

<N 

213.8 

214.8 

216.3 

223.0 

223.8 

231.8 

231.8 

Distance, 

km 

1486.3 

1532.4 

1551.9 

1561.0 

1572.1 

1578.9 

o 

oo 

1598.4 

1630.5 

1649.6 

1653.6 

1685.0 

1704.1 

1721.8 

1783.3 

1785.6 

1794.7 

1796.4 

1840.2 

1864.4 

1867.6 

1872.5 

1873.7 

Long., 
deg.  E 

59.472 

28.198 

27.850 

28.153 

27.675 

27.617 

28.033 

27.283 

27.056 

58.642 

26.725 

26.545 

66.950 

25.944 

69.310 

27.863 

24.821 

25.038 

25.333 

30.324 

23.497 

24.256 

25.533 

r  £ 

. 

a  dd 

J  -3 

36.308 

O 

r- 

o 

50.425 

lo 

0O 

50.928 

46.217 

44.589 

46.550 

45.775 

34.143 

45.870 

45.138 

39.660 

45.492 

41.340 

40.347 

46.038 

45.268 

43.217 

59.773 

47.673 

44.679 

42.050 

Station 

Code 

MHI 

ZEL& 

■a 

oa 

* 

CFR 

POD& 

PPE 

TLB 

CLI 

ODB 

KHI 

VRI 

ISR 

SAM 

MLR 

TAS 

EDC 

MSR 

CMP 

PVL 

PUL 

BMR 

DRA 

DIM 

A- 185 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/16/82  06:00:00.15  46.759  48.247 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

" 

■& 

5 

s 

5 

r 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

GS 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

SO 

Travel  Times,  sec 

bD 

C/3 

e 

479.8 

b£ 

cu 

cu 

237.8 

242.8 

247.8 

246.8 

249.8 

252.6 

253.8 

254.6 

255.8 

256.8 

257.8 

258.9 

259.4 

9Z9Z 

264.8 

262.7 

O 

O 

r- 

(N 

270.8 

273.3 

275.3 

279.0 

Pn 

239.0 

SZ9Z 

Distance, 

km 

1874.2 

60061 

1901.4 

1943.7 

1965.3 

1972.0 

17,103 

2026.9 

2042.0 

2058.6 

2077.9 

2087.6 

2093.8 

zzwz 

2118.9 

vmz 

2132.3 

2161.7 

2169.3 

oo 

00 

04 

V90ZZ 

2251.0 

2283.9 

r  jy 

WD  . 

S  M 

O  OJ 

-3  "O 

23.598 

25.417 

68.760 

22.903 

LLL'Zl 

22.802 

69.780 

23.208 

72.370 

21.743 

20.539 

20.313 

20.245 

19.940 

74.620 

22.570 

19.894 

24.651 

71.530 

21.439 

69.043 

26.151 

76.000 

-  X 
~  . 
a  cjd 

-a 

46.713 

41.650 

o 

r- 

in 

oo 

m 

45.883 

45.393 

45.074 

37.900 

42.592 

o 

in 

o 

44.863 

48.496 

49.419 

49.189 

50.058 

42.830 

41.321 

47.919 

60S09 

37.480 

41.972 

34.541 

62.719 

41.430 

Station 

Code 

CJR 

KDZ 

DSH 

DEV 

GZR 

CLO 

KUL 

VTS 

ANR 

SSA 

JOS 

NIE 

SPC 

KRA 

FRU 

VAY 

PSZ 

NUR 

KHO 

SKO 

KBL 

SUF 

NRN 

A- 186 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/16/82  06:00:00.15  46.759  48.247 

Source 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

CSE 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SD 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

WD 

Travel  Times,  sec 

cn 

c 

C/3 

497.8 

CJD 

CL 

CL 

282.0 

282.0 

285.7 

287.1 

287.8 

284.6 

289.8 

294.8 

295.5 

299.8 

302.8 

302.7 

oo 

Tf 

O 

m 

307.3 

309.0 

308.2 

308.7 

312.7 

312.3 

312.7 

314.5 

314.2 

c 

Cu 

280.0 

Distance, 

km 

2301.9 

2302.6 

2311.0 

2335.6 

2369.2 

2373.2 

2383.1 

2391.1 

2421.4 

2470.4 

2498.6 

2517.2 

2534.3 

2559.8 

2578.0 

2592.9 

2597.7 

2610.6 

VZZ9Z 

2633.8 

2638.2 

2653.2 

2654.0 

Long., 
deg.  E 

77.225 

77.230 

27.715 

19.865 

16.293 

75.923 

16.558 

16.318 

78.400 

17.627 

14.542 

18.112 

13.943 

20.237 

13.578 

83.266 

13.002 

26.629 

12.878 

13.345 

13.764 

12.433 

12.879 

a  oc 

T3 

43.238 

43.230 

64.199 

41.348 

50.843 

39.517 

47.683 

48.265 

o 

oo 

<N 

59.858 

49.988 

40.334 

50.873 

63.815 

49.131 

54.850 

51.308 

67.371 

49.144 

OO 

o 

45.709 

55.683 

47.721 

Station 

Code 

o 

-J 

H 

AAB 

KJF 

TIR 

KSP 

KSH 

SOP 

VKA 

PRZ 

UPP 

PRU 

LCI 

BRG 

UME 

KHC 

NVS 

CLL 

SOD 

WET 

KBA 

TRI 

COP 

BHG 
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Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:00:00.15  46.759  48.247 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

u 

o 

£ 

Z 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

WD 

J 

C/3 

s 

A 

SI 

CL 

CL 

316.0 

316.0 

318.1 

318.6 

319.2 

322.3 

<N 

CN 

cn 

323.4 

324.3 

325.3 

324.8 

vd 

CN 

m 

327.8 

329.1 

327.8 

332.1 

334.2 

338.6 

340.3 

341.2 

340.6 

S 

CL 

Distance, 

km 

2686.8 

2689.0 

96693 

2718.4 

2730.9 

2733.6 

*'3- 

m 

r^- 

CN 

2762.3 

2781.7 

2784.5 

2786.8 

2810.9 

2831.1 

2838.3 

2846.8 

2864.3 

2894.0 

5*0963 

2974.5 

2989.2 

02663 

Long., 
deg.  E 

13.696 

13.928 

919*1 1 

13.320 

12.830 

14.461 

11.222 

11.275 

86.277 

13.403 

11.650 

11.025 

20.417 

12.680 

11.215 

0Z.L6 

9.598 

6006 

8.493 

8.390 

8.873 

Date 

16/82 

r  Z 

C3 

T3 

60.134 

60.539 

50.665 

9LV09 

60.079 

41.658 

49.692 

48.163 

53.253 

42.354 

46.048 

46.868 

67.840 

42.385 

61.040 

56.460 

59.649 

46.849 

47.766 

oo 

46.106 

o 

Station 

Code 

HFS 

APP 

MOX 

SLL 

TBY 

DUI 

GRF 

FUR 

ELT 

AQU 

CTI 

OGA 

KIR 

MNS 

NB2 

MUD 

KON 

LLS 

SLE 

ZUL 

TMA 

A- 188 


& 

w> 

■g  00 

Source 

record 

-o 

c 

o 

a 

2 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

record 

record 

bulletin 

|  ao 

•a  TJB 

c 

o 

Network 

so 

so 

GS 

so 

so 

CSE 

so 

GS 

SO 

so 

SO 

so 

so 

ISC 

CSE 

GS 

so 

so 

SO 

CSE 

CSE 

ISC 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

10/16/82  06:05:00.08  46.752 

ox 

j 

124.9 

126.9 

128.9 

155.4 

354.9 

361.8 

429.7 

Travel  Times,  sec 

in 

332.9 

c 

n 

110.4 

109.4 

114.9 

133.9 

135.2 

Os 

r- 

<N 

281.7 

307.9 

338.7 

ox 

C- 

69.4 

71.4 

74.9 

86.6 

91.4 

200.9 

a. 

£ 

619 

62.4 

64.4 

68.4 

73.4 

75.0 

90.4 

92.9 

101.4 

108.3 

114.4 

158.5 

158.9 

161.3 

159.3 

162.3 

162.4 

176.4 

176.6 

190.3 

194.0 

196.9 

Distance, 

km 

428.4 

429.3 

446.5 

506.3 

524.1 

550.9 

673.0 

695.1 

756.5 

819.6 

867.6 

1237.0 

1237.0 

1249.3 

1252.9 

1287.0 

1287.0 

1403.7 

ro 

o 

rr 

1533.5 

1552.9 

1561.9 

Long., 
deg.  E 

46.630 

46.830 

47.130 

43.058 

48.330 

42.550 

43.517 

46.319 

39.720 

46.330 

37.433 

36.568 

36.568 

50.898 

60.150 

58.570 

o 

r- 

wo 

o o 
uo 

60.637 

60.637 

28.198 

o 

wo 

oo 

(N 

28.153 

J  Z 

04} 

-a 

43.070 

43.020 

42.810 

44.033 

42.030 

43.850 

41.733 

40.647 

43.583 

39.500 

o 

o 

oo 

55.115 

55.115 

35.663 

55.200 

56.416 

56.416 

56.827 

56.827 

O 

rr 

© 

to 

50.425 

I/O 

oo 

wo 

Tj- 

Station 

Code 

DLM 

DBC 

BUY 

PYA 

DRN 

UCH& 

BKR 

KRV 

oos 

GRS 

ANN 

OBN 

OBN 

IR2 

SEVR& 

ARU 

ARU 

SVE 

SVE 

ZEL& 

KB& 

CFR 
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Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:05:00.08  46.752  48.258 

Source 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

•< 

4! 

u 

O 

£ 

■* 

u 

r 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SD 

ISC 

SD 

ISC 

GS 

ISC 

ISC 

Travel  Times,  sec 

cxj 

J 

430.6 

C/3 

s 

V3 

345.3 

OX) 

CM 

a. 

234.9 

238.9 

239.9 

240.9 

235.9 

240.9 

246.9 

248.9 

253.9 

247.9 

256.5 

259.6 

s 

0- 

196.0 

200.9 

199.9 

210.9 

210.4 

213.9 

216.9 

228.9 

230.9 

241.9 

251.2 

Distance, 

km 

1573.2 

1579.8 

OO 

K 

OO 

to 

1637.8 

1648.5 

1685.9 

1722.7 

1786.2 

1841.0 

1865.5 

1868.6 

1873.4 

r* 

OO 

1875.1 

9T061 

1944.6 

1948.8 

1972.9 

2016.0 

r- 

(N 

O 

CM 

vmz 

2078.9 

2094.9 

r  tj 

CD  . 

s 

J  ■§ 

27.675 

27.617 

28.033 

27.050 

58.642 

26.545 

25.944 

27.863 

25.333 

30.324 

r- 

Os 

rn 

<N 

24.256 

25.533 

23.598 

25.417 

22.903 

22.293 

22.802 

69.780 

23.208 

72.370 

20.539 

20.245 

<N 

00 

3  2 

Q  ^ 

La,., 
deg.  N 

50.928 

46.217 

44.589 

45.517 

34.143 

45.138 

45.492 

40.347 

43.217 

59.773 

47.673 

44.679 

42.050 

46.713 

41.650 

45.883 

48.631 

45.074 

37.900 

42.592 

40.750 

48.496 

49.189 

O 

Station 

Code 

POD& 

PPE 

TLB 

BRD 

KHI 

ISR 

MLR 

EDC 

PVL 

PUL 

BMR 

DRA 

DIM 

CJR 

KDZ 

DEV 

UZH 

CLO 

KUL 

VTS 

ANR 

JOS 

SPC 
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Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 


w 

DJD 

£  00 

W  If) 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

«  n 

13  • 

2 

f  ^ 

c 

o 

-J 

Network 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

GS 

CSE 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

10/16/82  06:05:00.08  46.752 

OX) 

U 

Travel  Times,  sec 

(73 

497.9 

OX) 

fiu 

259.5 

263.7 

265.3 

262.9 

268.4 

268.3 

270.2 

271.4 

279.7 

282.1 

282.5 

287.1 

290.9 

OO 

OO 

CN 

290.5 

294.9 

296.3 

299.9 

302.9 

302.8 

c 

a* 

266.9 

275.2 

280.5 

Distance, 

km 

2113.4 

2118.1 

2132.2 

2133.3 

2158.8 

2162.8 

2168.2 

2188.6 

2205.3 

2252.1 

2283.0 

2301.1 

2301.8 

2312.1 

2370.3 

rn 

<N 

r- 

m 

(N 

2384.2 

2392.1 

2420.6 

2471.6 

r* 

Os 

ON 

<N 

2517.9 

2535.4 

Long., 
deg.  E 

19.940 

74.620 

22.570 

19.894 

20.455 

24.651 

71.530 

21.439 

69.043 

26.151 

76.000 

77.225 

77.230 

27.715 

16.293 

75.923 

16.558 

16.318 

78.400 

17.627 

14.542 

18.112 

13.943 

J  ^ 

C3  OJD 

73 

OO 

o 

o' 

uo 

42.830 

41.321 

47.919 

<N 

OO 

60S09 

37.480 

41.972 

34.541 

62.719 

41.430 

43.238 

43.230 

64.199 

50.843 

39.517 

47.683 

48.265 

42.480 

59.858 

49.988 

40.334 

50.873 

Station 

Code 

KRA 

FRU 

VAY 

PSZ 

BEO 

NUR 

KHO 

SKO 

KBL 

SUF 

NRN 

TLG& 

AAB 

KJF 

KSP 

KSH 

SOP 

VKA 

PRZ 

UPP 

PRU 

LCI 

BRG 

A-191 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

16/82  06:05:00.08  46.752  48.258 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

•J 

£ 

5 

S 

mt 

U 

r 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

bX) 

- 

Travel  Times,  sec 

s 

cz> 

bD 

fi-l 

cu 

305.1 

307.4 

308.9 

308.1 

309.5 

312.4 

312.6 

313.0 

314.6 

314.6 

316.1 

316.1 

OO 

co 

318.6 

319.3 

322.4 

322.8 

cn 

CN 

m 

323.6 

vszz 

324.9 

326.5 

326.9 

= 

CU 

Distance, 

km 

2560.9 

2579.0 

2592.6 

2598.7 

2611.6 

2629.4 

2634.8 

2639.2 

2654.3 

2655.0 

2687.9 

Z069Z 

2700.7 

2719.6 

2732.1 

2734.5 

2740.4 

rn 

VO 

CN 

2781.4 

2785.4 

2787.8 

2811.9 

2813.3 

Long., 
deg.  E 

20.237 

13.578 

83.266 

13.002 

26.629 

12.878 

13.345 

13.764 

12.433 

12.879 

13.696 

13.928 

91911 

13.320 

12.830 

14.461 

ZZZ'U 

11.275 

86.277 

13.403 

o 

VO 

11.025 

o 

o 

CN 

j  z; 

«  bi) 

-3 

63.815 

49.131 

54.850 

OO 

O 

co 

67.371 

49.144 

47.078 

45.709 

55.683 

47.721 

60.134 

60.539 

50.665 

60.476 

60.079 

41.658 

49.692 

48.163 

53.253 

42.354 

46.048 

898  9* 

69.755 

o 

Station 

Code 

UME 

KHC 

NVS 

CLL 

SOD 

WET 

KBA 

TRI 

COP 

BHG 

HFS 

AFP 

MOX 

SLL 

TBY 

DUI 

GRF 

FUR 

ELT 

AQU 

CTI 

OGA 

KEY 

A- 192 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

16/82  06:05:00.08  46.752  48.258 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

— 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

U 

GO 

• 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

©X 

-J 

</) 

c 

to 

ox 

Pm 

Pm 

328.0 

329.1 

328.0 

332.2 

334.8 

338.5 

340.4 

341.3 

340.5 

c 

Cm 

Distance, 

km 

2832.2 

2839.2 

2847.9 

2865.5 

2895.2 

2961.5 

2975.5 

2990.2 

2993.0 

Long., 
deg.  E 

20.417 

12.680 

11.215 

9.170 

9.598 

6006 

8.493 

8.390 

8.873 

Lat., 
deg.  N 

67.840 

42.385 

61.040 

56.460 

59.649 

46.849 

99  LLP 

47.481 

46.106 

o 

Station 

Code 

KIR 

MNS 

NB2 

MUD 

KON 

LLS 

SLE 

ZUL 

TMA 

A- 193 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/16/82  06:10:00.10  46.766  48.288 

Source 

record 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

" 

t 

D 

S 

y 

r 

so 

so 

so 

GS 

SD 

CSE 

so 

SO 

SO 

so 

so 

CSE 

ISC 

so 

so 

so 

GS 

ISC 

CSE 

CSE 

ISC 

CSE 

Travel  Times,  sec 

OX 

-J 

124.9 

125.9 

155.8 

354.9 

362.0 

351.9 

431.3 

436.8 

443.8 

Vl 

330.4 

a 
c n 

110.4 

o 6 
o 

136.0 

Os 

S 

CN 

282.0 

289.3 

305.9 

340.0 

346.7 

348.5 

CD 

PU 

69.9 

VOL 

86.4 

616 

6661 

D- 

62.4 

61.4 

64.9 

68.4 

73.4 

75.5 

6*16 

101.4 

113.9 

oo 

Vi 

OO 

Vi 

159.2 

6191 

6*191 

162.4 

176.5 

176.9 

190.4 

190.4 

195.8 

197.9 

196.5 

u 

2  £ 

Vi 

5 

430.5 

431.4 

448.5 

509.1 

525.6 

553.7 

675.6 

759.3 

(N 

© 

r- 

00 

1237.2 

1237.2 

1250.2 

1250.4 

1284.5 

1284.5 

1401.1 

1401.1 

r» 

oo 

1535.0 

1554.4 

1564.2 

1574.6 

Long., 
deg.  E 

46.630 

46.830 

47.130 

43.058 

48.330 

42.550 

43.517 

39.720 

37.433 

36.568 

36.568 

60.150 

50.898 

o 

r- 

un 

oo 

Vi 

58.570 

60.637 

60.637 

59.472 

28.198 

27.850 

28.153 

27.675 

Lat., 
deg.  N 

43.070 

43.020 

42.810 

44.033 

42.030 

o 

v> 

oo 

cn 

rr 

41.733 

43.583 

O 

o 

oo 

Tf 

55.115 

55.115 

55.200 

35.663 

56.416 

56.416 

56.827 

56.827 

36.308 

O 

© 

v\ 

50.425 

45.185 

50.928 

Station 

Code 

DLM 

DBC 

BUY 

PYA 

DRN 

UCH& 

BKR 

DOS 

ANN 

z; 

CQ 

O 

OBN 

SEVR& 

IR2 

ARU 

ARU 

SVE 

SVE 

X 

2 

ZEL& 

- 

* 

CFR 

POD& 

A- 194 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/16/82  06:10:00.10  46.766  48.288 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

OX) 

</) 

CJ 

5 

Six 

H 

> 

2 

H 

OX) 

cl 

CL 

239.9 

240.9 

247.9 

251.9 

Pn 

200.9 

6  661 

205.9 

205.9 

210.9 

210.6 

207.9 

214.9 

216.9 

228.9 

223.9 

220.9 

230.9 

231.9 

232.9 

235.9 

237.9 

P'ZPZ 

245.9 

Distance, 

E 

1581.9 

1590.2 

1601.4 

1633.6 

1640.0 

1648.4 

1656.7 

I  *889 1 

1724.9 

oo 

oo 

oo 

1797.8 

1799.5 

1843.4 

1865.4 

1870.5 

1875.6 

1876.9 

r- 

r- 

00 

1904.1 

1946.7 

90561 

1975.1 

2002.7 

Long., 
deg.  E 

27.617 

28.033 

27.283 

27.056 

27.050 

58.642 

26.725 

26.545 

25.944 

27.863 

24.821 

25.038 

25.333 

30.324 

23.497 

24.256 

25.533 

23.598 

25.417 

22.903 

22.293 

22.802 

35.197 

Lat., 
deg.  N 

46.217 

44.589 

46.550 

45.775 

45.517 

34.143 

o 

r- 

oo 

i/S 

oo 

m 

tJ- 

45.492 

40.347 

46.038 

45.268 

43.217 

59.773 

47.673 

44.679 

42.050 

46.713 

41.650 

45.883 

48.631 

45.074 

31.772 

Station 

Code 

PPE 

TLB 

CLI 

ODB 

BRD 

KHI 

VRI 

ISR 

MLR 

EDC 

MSR 

CMP 

PVL 

PUL 

BMR 

DRA 

DIM 

CJR 

KDZ 

DEV 

UZH 

CLO 

JER 

A-195 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/16/82  06:10:00.10  46.766  48.288 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

* 

- 

£ 

s 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

CSE 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

o 

Vi 

& 

o 

s 

H 

> 

C3 

- 

H 

3X) 

J 

B 

C/5 

478.9 

496.9 

SI 

* 

fiu 

254.9 

265.3 

268.6 

V\LZ 

272.0 

282.1 

282.1 

286.3 

292.9 

287.2 

284.9 

290.4 

293.9 

295.9 

c 

CL, 

257.3 

257.4 

259.7 

259.2 

263.9 

263.8 

275.2 

V6LZ 

279.9 

Distance, 

km 

2030.1 

2080.7 

2090.3 

9*9603 

2115.0 

2134.6 

2135.2 

2161.0 

2162.9 

2191.0 

YP0ZZ 

2251.9 

60832 

2298.8 

S'6622 

2311.7 

2338.7 

2370.3 

2371.8 

2386.0 

2393.9 

2418.3 

2472.0 

Long., 
deg.  E 

23.208 

20.539 

20.313 

20.245 

19.940 

22.570 

19.894 

20.455 

24.651 

6£VIZ 

69.043 

26.151 

76.000 

77.225 

77.230 

27.715 

19.865 

75.923 

16.293 

16.558 

16.318 

o 
o 
rr 
o o 
r- 

17.627 

Lat., 
deg.  N 

42.592 

48.496 

49.419 

49.189 

50.058 

41.321 

47.919 

44.821 

60S09 

41.972 

34.541 

62.719 

41.430 

43.238 

43.230 

64.199 

41.348 

39.517 

50.843 

47.683 

48.265 

42.480 

59.858 

Station 

Code 

VTS 

JOS 

NIE 

SPC 

KRA 

VAY 

PSZ 

BEO 

NUR 

SKO 

KBL 

SUF 

NRN 

TLG& 

AAB 

KJF 

TIR 

KSH 

KSP 

SOP 

VKA 

PRZ 

UPP 

A- 196 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

16/82  06:10:00.10  46.766  48.288 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

— 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

£ 

3 

£ 

U 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

WD 

J 

</) 

s 

</} 

Dfi 

Oh 

IX 

299.9 

302.9 

302.9 

305.1 

309.7 

307.4 

308.8 

308.1 

308.3 

311.9 

312.8 

313.6 

314.6 

315.9 

318.3 

316.3 

316.2 

oo 

m 

318.8 

319.4 

322.4 

322.8 

323.8 

C 

X 

Distance, 

km 

2501.3 

2520.3 

2536.9 

2560.8 

2574.1 

2580.7 

2589.8 

20093 

2610.9 

2631.1 

2636.7 

Z'WZ 

2655.3 

2656.8 

2687.4 

2688.4 

2690.6 

2702.2 

2720.0 

2732.5 

2736.8 

2742.0 

2765.1 

r  nj 

S  wj 

o  <a 

J  73 

14.542 

18.112 

13.943 

20.237 

14.533 

13.578 

83.266 

13.002 

62992 

12.878 

13.345 

13.764 

12.433 

12.879 

11.877 

13.696 

13.928 

919*11 

13.320 

12.830 

14.461 

11.222 

11.275 

r  Z 

«  63d 

U  « 

73 

49.988 

40.334 

50.873 

63.815 

46.043 

49.131 

O 

in 

oo 

m 

51.308 

67.371 

49.144 

OO 

o 

45.709 

55.683 

47.721 

50.314 

60.134 

60.539 

50.665 

60.476 

60.079 

41.658 

49.692 

48.163 

o 

Station 

Code 

PRU 

LC1 

BRG 

UME 

LJU 

KHC 

NVS 

CLL 

SOD 

WET 

KBA 

TRI 

COP 

BHG 

HOF 

HFS 

APP 

MOX 

SLL 

TBY 

DUI 

GRF 

FUR 

Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:10:00.10  46.766  48.288 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

* 

u 

o 

l 

ZJ 

5 

00 

O 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

w£ 

J 

c n 

s 
c n 

D£ 

Pm 

Pm 

323.7 

325.4 

324.9 

326.8 

326.6 

328.0 

329.4 

328.6 

332.2 

335.5 

338.7 

340.4 

341.3 

340.7 

c 

0- 

Distance, 

km 

2778.6 

2787.6 

2789.7 

2812.5 

2813.8 

2831.7 

2841.4 

2848.3 

2866.4 

2895.8 

2963.3 

2977.2 

2992.0 

2994.9 

Long., 
deg.  E 

86.277 

13.403 

11.650 

27.007 

11.025 

20.417 

12.680 

11.215 

061*6 

9.598 

600'6 

8.493 

8.390 

8.873 

Date 

16/82 

Lat., 
deg.  N 

53.253 

42.354 

46.048 

69.755 

46.868 

67.840 

42.385 

61.040 

56.460 

59.649 

46.849 

47.766 

oo 

rf 

46.106 

o 

Station 

Code 

ELT 

AQU 

CTI 

KEV 

OGA 

KIR 

IVINS 

NB2 

MUD 

KON 

LLS 

SLE 

ZUL 

TMA 

A- 198 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/16/82  06:15:00.17  46.760  48.300 

Source 

record 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

Network 

GS 

so 

so 

so 

so 

CSE 

so 

SO 

so 

so 

so 

ISC 

CSE 

so 

so 

so 

so 

ISC 

CSE 

CSE 

ISC 

CSE 

Travel  Times,  sec 

WO 

-J 

125.3 

128.8 

155.7 

353.8 

361.6 

352.8 

434.6 

435.5 

440.6 

C/) 

330.8 

Sn 

OO 

O 

113.8 

135.7 

275.8 

280.0 

288.0 

OO 

uS 

O 

342.4 

344.9 

350.7 

wo 

a* 

74.8 

85.3 

92.0 

CL. 

Ud 

61.8 

£Z9 

65.3 

68.8 

73.3 

75.3 

93.8 

92.8 

101.3 

158.3 

OO 

OO 

un 

161.3 

159.0 

8T91 

162.3 

175.8 

176.4 

189.0 

190.4  1 

194.9 

197.8 

195.7 

Distance, 

km 

430.2 

431.0 

OO 

509.4 

524.9 

554.0 

675.6 

696.7 

759.8 

1238.2 

1238.2 

1249.6 

1250.2 

1284.7 

1284.7 

1401.2 

1401.2 

1483.6 

1536.1 

1555.5 

1565.1 

1575.7 

Long., 
deg.  E 

46.630 

46.830 

47.130 

43.058 

48.330 

42.550 

43.517 

46.319 

39.720 

36.568 

36.568 

50.898 

60.150 

58.570 

58.570 

60.637 

60.637 

59.472 

28.198 

27.850 

28.153 

27.675 

Lat», 
deg.  N 

43.070 

43.020 

42.810 

44.033 

42.030 

43.850 

41.733 

40.647 

43.583 

55.115 

55.115 

35.663 

55.200 

56.416 

56.416 

56.827 

56.827 

36.308 

50.740 

50.425 

45.185 

50.928 

Station 

Code 

DLM 

DBC 

BUY 

PYA 

DRN 

UCH& 

BKR 

KRV 

SOC 

OBN 

OBN 

IR2 

SEVR& 

ARU 

ARU 

SVE 

SVE 

MHI 

— 

u 

N 

KB& 

CFR 

POD& 

A- 199 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:15:00.17  46.760  48.300 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

u 

9 

£ 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

so 

ISC 

Q> 

C/3 

cw' 

0> 

s 

H 

"o 

> 

2 

H 

(3D 

J 

CZ3 

c 

OX) 

CU 

Cm 

237.8 

240.8 

C 

=- 

8  661 

206.8 

209.8 

210.3 

207.8 

213.8 

214.8 

214.9 

215.8 

227.8 

226.8 

231.8 

230.8 

233.8 

OO 

<N 

242.8 

242.8 

247.8 

245.8 

251.6 

253.8 

Distance, 

km 

1591.1 

1634.5 

1640.9 

1647.3 

1657.7 

0*689 1 

1700.4 

1720.9 

1725.8 

1789.5 

© 

o 

OO 

1844.3 

1866.5 

1871.6 

1876.6 

1877.7 

1904.9 

1947.7 

1951.7 

1969.3 

1976.0 

2013.3 

2030.9 

Long., 
deg,  E 

28.033 

27.056 

27.050 

58.642 

26.725 

26.545 

66.950 

27.757 

25.944 

27.863 

25.038 

25.333 

30.324 

ON 

Tf 

cn 

(N 

24.256 

25.533 

25.417 

22.903 

22.293 

LLL'ZZ 

22.802 

69.780 

23.208 

Date 

16/82 

r  ^ 

. 

C3  &fl 

*a 

44.589 

45.775 

45.517 

34.143 

45.870 

45.138 

39.660 

41.822 

45.492 

40.347 

45.268 

43.217 

59.773 

47.673 

44.679 

42.050 

41.650 

45.883 

48.631 

45.393 

45.074 

37.900 

42.592 

o 

Station 

Code 

TLB 

ODB 

BRD 

KHI 

VRI 

ISR 

SAM 

DMK 

MLR 

EDC 

CMP 

PVL 

PUL 

BMR 

DRA 

DIM 

KDZ 

DEV 

UZH 

GZR 

CLO 

KUL 

VTS 

A-200 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/16/82  06:15:00.17  46.760  48.300 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

CSE 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

Travel  Times,  sec 

CUD 

J 

C/3 

476.8 

Sn 

DJD 

CL, 

cu 

261.8 

265.4 

268.8 

271.3 

279.2 

282.0 

282.0 

290.8 

287.1 

285.0 

291.1 

293.8 

296.0 

c 

2- 

255.8 

257.8 

257.8 

258.9 

259.8 

263.3 

263.8 

275.2 

280.2 

Distance, 

E 

u 

9Z90Z 

2081.8 

2091.4 

2097.6 

2114.9 

nut 

2135.5 

2136.2 

2161.9 

2164.0 

2164.0 

2191.8 

2252.9 

2279.9 

2297.9 

2298.6 

2312.7 

2369.3 

2372.9 

2387.0 

2395.0 

2417.4 

2473.1 

Long., 
deg.  E 

21.743 

20.539 

20.313 

20.245 

74.620 

19.940 

22.570 

19.894 

20.455 

24.651 

24.651 

21.439 

26.151 

76.000 

77.225 

77.230 

27.715 

75.923 

16.293 

16.558 

16.318 

78.400 

17.627 

J  z 
«  bio 

-a 

44.863 

48.496 

49.419 

49.189 

42.830 

oo 

o 

d 

i n 

41.321 

47.919 

44.821 

60S09 

60S09 

41.972 

62.719 

41.430 

43.238 

43.230 

64.199 

39.517 

50.843 

47.683 

48.265 

o 

oo 

(N 

59.858 

Station 

Code 

SSA 

JOS 

NIE 

SPC 

FRU 

KRA 

VAY 

PSZ 

BEO 

NUR 

NUR 

SKO 

SUF 

NRN 

TLG& 

AAB 

KJF 

KSH 

KSP 

SOP 

VKA 

PRZ 

UPP 

A-201 


[)ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

16/82  06:15:00.17  46.760  48.300 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

7 

t 

5 

% 

z 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

(S) 

O 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CO 

a 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

DU 

-J 

Si 

c 

(A 

DU 

cu 

a. 

_ 

a 

299.8 

302.8 

ocoe 

304.1 

307.5 

308.5 

308.4 

309.0 

312.0 

312.7 

313.3 

314.7 

314.9 

316.8 

317.3 

317.1 

316.0 

316.0 

318.3 

318.5 

319.2 

322.3 

322.9 

Distance, 

km 

2502.4 

2521.2 

2538.0 

2561.9 

2581.8 

2589.4 

2601.3 

2611.9 

2632.2 

2637.7 

2642.2 

2656.4 

2657.8 

2661.0 

2685.9 

2688.5 

2689.5 

2691.7 

2703.3 

Y\ZLZ 

2733.7 

2737.7 

2743.1 

r  tj 

OJD  . 

O  a> 

J  T3 

14.542 

18.112 

13.943 

20.237 

13.578 

83.266 

13.002 

6Z99Z 

oo 

r- 

oo 

<N 

13.345 

13.764 

12.433 

12.879 

16.449 

84.773 

r- 

oo 

969  €  I 

13.928 

919  1 1 

13.320 

12.830 

14.461 

11.222 

Lat., 
deg.  N 

49.988 

40.334 

50.873 

63.815 

49.131 

54.850 

51.308 

67.371 

49.144 

47.078 

45.709 

55.683 

47.721 

40.064 

50.937 

50.314 

60.134 

60.539 

50.665 

60.476 

60.079 

41.658 

49.692 

o 

Station 

Code 

PRU 

LCI 

BRG 

UME 

KHC 

NVS 

CLL 

SOD 

WET 

KBA 

TRI 

COP 

BHG 

ORI 

USK 

HOF 

HFS 

APP 

MOX 

SLL 

TBY 

DUI 

GRF 

A-202 


w 

OJD 

°  o 

3  © 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

3  00 

§  ^ 
c 

o 

J 

Network 

ISC 

SD 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

10/16/82  06:15:00.17  46.760 

ou 

Qfl 

u 

o 

5/5 

0J 

E 

H 

> 

C3 

U 

H 

Sn 

OJD 

a-, 

324.0 

323.4 

325.3 

324.8 

325.5 

326.8 

326.8 

328.2 

329.3 

328.2 

332.3 

332.8 

334.4 

338.8 

341.3 

340.6 

341.4 

340.6 

Pn 

Distance, 

kin 

Z99LZ 

2778.1 

2788.5 

2790.8 

2796.8 

2813.4 

oo 

oo 

CN 

2832.7 

2842.3 

2849.4 

2867.5 

2888.0 

2896.9 

2964.4 

V0L6Z 

2978.3 

0£663 

2995.9 

Long., 
deg.  E 

11.275 

86.277 

13.403 

11.650 

11.064 

27.007 

11.025 

20.417 

12.680 

11.215 

0LY6 

10.526 

9.598 

6006 

9.667 

8.493 

8.390 

8.873 

r  ^ 

C3  bi) 

-a 

48.163 

53.253 

42.354 

46.048 

47.477 

69.755 

46.868 

67.840 

42.385 

61.040 

56.460 

45.607 

59.649 

46.849 

O 

VO 

O 

VO 

47.766 

oo 

46.106 

Station 

Code 

FUR 

ELT 

AQU 

CTI 

GAP 

KEY 

OGA 

KIR 

IVINS 

NB2 

MUD 

SAL 

KON 

LLS 

PCN 

SLE 

ZUL 

TMA 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/10/83  03:59:59.99  51.363  53.306 

Source 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

SO 

so 

so 

so 

so 

so 

so 

so 

so 

so 

so 

so 

so 

ISC 

so 

ISC 

so 

so 

so 

ISC 

ISC 

so 

Travel  Times,  sec 

WD 

187.6 

339.0 

C/3 

Sn 

156.6 

182.0 

176.0 

236.0 

240.0 

262.0 

270.0 

290.0 

308.2 

382.0 

422.0 

©X) 

a. 

o 

o 

126.5 

174.5 

174.5 

193.0 

eu 

248.0 

s 

Cl 

87.7 

p 
o o 
oo 

rzoi 

102.7 

136.0 

137.6 

O 

OO 

150.0 

151.6 

153.0 

0991 

174.7 

209.9 

218.0 

06ZZ 

232.8 

234.0 

233.8 

235.9 

244.0 

247.5 

Distance, 

km 

659.5 

659.5 

773.1 

773.1 

1049.4 

1058.2 

1143.6 

6  691 1 

1188.6 

1188.6 

1305.3 

1383.9 

1674.2 

1740.9 

OO 

OO 

CO 

OO 

1847.6 

1862.8 

1863.6 

1877.0 

1955.9 

1958.2 

1975.0 

Long., 
deg.  E 

58.570 

58.570 

60.637 

60.637 

46.630 

47.130 

37.625 

70.250 

36.568 

36.568 

46.319 

37.433 

66.950 

59.472 

28.818 

43.148 

68.760 

74.620 

72.370 

27.626 

58.642 

69.780 

jZ 

«  ©i) 

■J  « 

56.416 

56.416 

56.827 

56.827 

43.070 

o 

oo 

CN 

55.738 

53.083 

55.115 

55.115 

40.647 

o 

o 

oo 

Tf 

39.660 

36.308 

46.998 

36.382 

38.570 

42.830 

o 

wo 

r* 

d 

46.266 

34.143 

37.900 

Station 

Code 

ARU 

ARU 

SVE 

SVE 

DLM 

BUY 

MOS 

BRV 

OBN 

OBN 

KRV 

ANN 

SAM 

MHJ 

KIS 

MSL 

DSH 

FRU 

ANR 

BIR 

KHI 

KUL 

A-204 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

03:59:59.99  51.363  53.306 

Source 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

£ 

u 

0 

S 

Z 

r 

ISC 

CSE 

GO 

a 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

SO 

SO 

ISC 

GO 

o 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

O 

GO 

ISC 

ISC 

Travel  Times,  sec 

CD 

-J 

571.4 

C4J 

460.1 

o 

o 

r"- 

s 

453.0 

CD 

PL. 

a. 

254.1 

263.1 

262.0 

266.6 

265.8 

0993 

267.0 

268.2 

271.5 

VWl 

265.0 

267.3 

272.7 

276.0 

c 

a, 

246.5 

250.1 

250.0 

251.0 

249.6 

253.5 

251.7 

252.0 

255.9 

258.8 

Distance, 

km 

1975.6 

2007.3 

2008.2 

2016.9 

2035.3 

2037.9 

2050.5 

2061.0 

2064.6 

2103.9 

2104.6 

2111.2 

2134.3 

2152.7 

2154.0 

2161.3 

2175.5 

2179.8 

2183.6 

2185.4 

2208.0 

2210.4 

2214.3 

Long., 
deg.  E 

28.153 

77.225 

77.230 

28.033 

24.651 

26.725 

26.151 

27.715 

24.031 

71.530 

33.442 

25.944 

78.400 

30.309 

29.668 

24.821 

29.059 

26.000 

84.773 

25.038 

27.757 

28.430 

23.598 

Date 

10/83 

r  Z 

«  CD 

"3 

oo 

lO 

rr 

43.238 

43.230 

44.589 

60S09 

O 

oo 

62.719 

64.199 

49.819 

37.480 

67.558 

45.492 

42.480 

40.289 

40.822 

46.038 

41.066 

44.167 

50.937 

45.268 

41.822 

41.147 

46.713 

o 

Station 

Code 

CFR 

*3 

a 

- 

H 

AAB 

TLB 

NUR 

VRI 

SUF 

KJF 

LVV 

KHO 

APA 

MLR 

PRZ 

GPA 

HRT 

MSR 

ISK 

CGN 

USK 

CMP 

DMK 

CTT 

CJR 

A-205 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/83  03:59:59.99  51.363  53.306 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

u 

O 

£ 

£ 

SD 

ISC 

SD 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

CD 

</> 

c 

C/5 

WO 

- 

eu 

272.5 

266.5 

273.0 

276.5 

277.0 

282.5 

279.6 

281.5 

283.8 

283.6 

295.2 

285.0 

oo 

<N 

o 

oo 

<N 

285.9 

o 

oo 

oo 

(N 

289.0 

293.2 

294.4 

296.2 

296.0 

299.8 

299.0 

e 

a- 

Distance, 

km 

2225.4 

80£3Z 

2236.9 

2259.4 

2270.9 

2302.1 

2303.0 

2304.0 

2334.3 

2339.0 

2340.3 

2341.0 

2350.3 

2352.1 

2371.4 

2374.9 

2400.9 

2419.6 

2441.1 

2457.8 

2462.3 

2498.3 

2498.4 

O  1? 

U  T3 

22.293 

24.343 

<N 

VO* 

oo 

30.110 

24.256 

22.903 

26.629 

27.863 

20.313 

19.940 

27.567 

25.533 

22.802 

20.539 

20.237 

25.417 

17.627 

19.894 

26.325 

29.908 

27.007 

00 

© 

oo 

<N 

19.024 

Lat., 
deg.  N 

48.631 

45.321 

53.253 

39.055 

44.679 

45.883 

67.371 

40.347 

49.419 

OO 

o 

© 

OO 

O 

© 

42.050 

45.074 

48.496 

63.815 

41.650 

59.858 

47.919 

39.826 

36.748 

69.755 

37.600 

47.484 

o 

Station 

Code 

UZH 

coz 

ELT 

ALT 

DRA 

DEV 

SOD 

EDC 

NIE 

KRA 

GET 

DIM 

CLO 

JOS 

UME 

KDZ 

UPP 

PSZ 

EZN 

ELL 

KEY 

CIN 

BUD 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/10/83  03:59:59.99  51.363  53.306 


Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

u 

0 

l 

tj 

5 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

&X 

-J 

C/5 

fi 

OX 

0, 

a. 

304.1 

306.0 

308.0 

309.3 

315.1 

310.7 

312.0 

313.0 

310.7 

315.1 

317.3 

317.8 

318.6 

319.0 

319.1 

318.3 

320.0 

o 

© 

<N 

m 

319.6 

VO 

o 

<N 

m 

321.0 

320.8 

322.4 

Pn 

Distance, 

km 

2552.3 

2563.4 

2588.1 

2601.8 

2613.0 

YZZ9Z 

2623.4 

£'6393 

2645.7 

2653.2 

2680.6 

2687.4 

2693.2 

2706.9 

2710.2 

2710.2 

2714.7 

2721.3 

2721.9 

2725.0 

2725.8 

2728.4 

2751.5 

Long., 
deg.  E 

20.417 

£6391 

22.570 

17.103 

13.928 

13.696 

21.439 

35.197 

13.320 

16.318 

23.232 

20.411 

20.067 

88.083 

14.542 

12.433 

14.433 

13.943 

20.799 

19.893 

13.203 

22.592 

19.499 

Lat., 
deg.  N 

67.840 

50.843 

41.321 

48.196 

60.539 

60.134 

41.972 

31.772 

9LV09 

48.265 

39.312 

42.076 

42.367 

69.430 

49.988 

55.683 

50.070 

50.873 

41.111 

42.043 

52.419 

39.235 

42.052 

Station 

Code 

KIR 

KSP 

VAY 

ZST 

APP 

HFS 

SKO 

JER 

SLL 

VKA 

VNE 

KKS 

BCI 

NRI 

PRU 

COP 

PRA 

BRG 

OHR 

PUK 

BRN 

VFI 

SDA 

A-207 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

03:59:59.99  51.363  53.306 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

L. 

3 

£ 

z 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

CD 

J 

s 

</5 

WD 

P- 

cu 

322.3 

(N 

(N 

m 

322.0 

322.8 

322.9 

323.9 

325.7 

327.5 

329.5 

331.2 

330.5 

332.7 

333.0 

333.0 

334.2 

334.3 

335.5 

336.9 

p 

oo 

ro 

m 

339.2 

339.0 

341.0 

c 

On 

Distance, 

km 

(N 

<n 

r- 

(N 

2754.6 

2764.6 

2770.5 

2770.8 

2774.2 

VLLLZ 

2807.3 

2849.8 

2854.7 

2857.6 

2876.4 

2879.3 

2884.8 

2898.8 

2900.7 

2909.9 

2913.4 

2946.3 

2946.5 

2956.0 

2983.1 

%  * 

—  "3 

23.360 

20.788 

11.215 

19.865 

13.002 

22.900 

22.340 

13.578 

9.598 

12.878 

20.001 

14.533 

11.877 

91911 

14.427 

OZ.1'6 

13.345 

12.879 

13.764 

ozrn 

18.112 

17.204 

Date 

10/83 

J 

«  OX) 

-u 

38.201 

40.624 

61.040 

41.348 

51.308 

38.316 

38.782 

49.131 

59.649 

49.144 

39.880 

46.043 

50.314 

50.665 

45.739 

56.460 

OO 

o 

K 

47.721 

45.709 

49.691 

40.334 

OO 

r- 

oo 

o 

r- 

o 

Station 

Code 

VTH 

KBN 

NB2 

TIR 

CLL 

VAG 

VPA 

KHC 

KONO 

WET 

SRN 

LJU 

HOF 

MOX 

CEY 

MUD 

KBA 

BHG 

TRI 

GRFO 

LCI 

BRT 

A-208 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/83  04:04:59.94  51.367  53.327 

Source 

record. 

bulletin 

record. 

bulletin 

record. 

record. 

bulletin 

bulletin 

bulletin 

bulletin 

record. 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

' 

* 

0 

£ 

x> 

r 

SO 

SO 

GS 

so 

GS 

GS 

so 

SO 

so 

SO 

so 

so 

ISC 

ISC 

so 

so 

so 

so 

CSE 

so 

ISC 

ISC 

Travel  Times,  sec 

WD 

187.7 

226.1 

340.1 

OO 

460.4 

£ 

156.7 

156.1 

176.5 

238.1 

241.6 

254.1 

1*393 

269.1 

309.3 

OD 

C. 

OO 

rr 

o 

127.6 

175.1 

173.1 

194.1 

Pn 

254.4 

s 

a- 

cn 

od 

00 

9’88 

102.5 

102.8 

137.1 

137.6 

143.1 

OO 

150.6 

152.1 

153.6 

OO 

218.1 

233.1 

CO 

(N 

233.6 

237.1 

247.6 

250.4 

250.5 

251.6 

252.8 

Distance, 

km 

658.4 

658.4 

771.9 

771.9 

1050.5 

1059.2 

OO 

OO 

1144.6 

1168.3 

1189.7 

1189.7 

1385.4 

1740.8 

1848.7 

1862.1 

1862.4 

1876.0 

1974.3 

2006.1 

69003 

2018.5 

2036.1 

Long., 
deg.  E 

58.570 

58.570 

60.637 

60.637 

46.630 

47.130 

43.058 

37.625 

70.250 

36.568 

36.568 

37.433 

59.472 

43.148 

68.760 

74.620 

72.370 

69.780 

77.225 

77.230 

28.033 

24.651 

Lat., 
deg.  N 

56.416 

56.416 

56.827 

56.827 

43.070 

42.810 

44.033 

55.738 

53.083 

55.115 

55.115 

o 

o 

OO 

36.308 

36.382 

38.570 

42.830 

o 

I/O 

o 

37.900 

43.238 

43.230 

44.589 

60S09 

o 

Station 

Code 

ARU 

ARU 

SVE 

SVE 

DLM 

BUY 

PYA 

MOS 

BRV 

OBN 

OBN 

ANN 

MHI 

MSL 

DSH 

FRU 

ANR 

KUL 

TLG& 

AAB 

TLB 

NUR 

A-209 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/10/83  04:04:59.94  51.367  53.327 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

£ 

u 

3 

S 

z 

r 

ISC 

ISC 

ISC 

so 

so 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OX) 

(75 

Sn 

OX) 

a* 

a* 

c 

Pn 

263.1 

9993 

1991 

266.1 

268.6 

271.1 

VZLZ 

272.3 

275.6 

276.6 

CN 

OO 

<N 

281.6 

283.9 

283.6 

285.3 

255.4 

251.1 

252.6 

263.1 

261.5 

261.1 

273.6 

280.7 

Distance, 

km 

2039.4 

2051.2 

2061.5 

2103.1 

2104.8 

2112.7 

O'iZIZ 

2154.2 

2155.5 

2162.8 

2177.0 

2181.3 

96033 

2211.9 

2226.8 

2232.3 

60933 

2303.3 

2303.6 

2305.5 

2335.6 

2340.3 

2341.9 

r 

OX)  . 

5  ox) 

O  cu 

J  73 

26.725 

26.151 

27.715 

71.530 

33.442 

25.944 

78.400 

30.309 

29.668 

24.821 

29.059 

00093 

27.757 

28.430 

E6333 

24.343 

O 

© 

m 

26.629 

22.903 

27.863 

20.313 

19.940 

VO 

(N 

rz 
-♦«*  • 

«  OX) 

73 

45.870 

62.719 

64.199 

O 

OO 

67.558 

45.492 

42.480 

40.289 

40.822 

46.038 

41.066 

44.167 

41.822 

41.147 

48.631 

45.321 

39.055 

67.371 

45.883 

40.347 

49.419 

50.058 

OO 

o 

O 

Station 

Code 

VRI 

SUF 

KJF 

KHO 

APA 

MLR 

PRZ 

GPA 

HRT 

MSR 

ISK 

CGN 

DMK 

CTT 

UZH 

coz 

ALT 

SOD 

DEV 

EDC 

NIE 

KRA 

GET 

A-210 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

04:04:59.94  51.367  53.327 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

" 

£ 

u 

3 

£ 

s 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

CD 

C/3 

c 

C/} 

OD 

fiu 

fix 

285.1 

287.6 

285.1 

287.1 

287.0 

288.1 

288.9 

293.3 

295.0 

296.3 

1963 

299.4 

299.1 

rooe 

303.8 

306.1 

308.3 

307.9 

315.4 

311.2 

311.3 

313.1 

311.2 

c 

fiu 

Distance, 

km 

2342.5 

2351.8 

2353.5 

2360.1 

2372.0 

2376.5 

2401.8 

2421.1 

2442.6 

2459.2 

2462.5 

2488.9 

2499.8 

2499.8 

2552.7 

2564.7 

2589.6 

2603.2 

2613.9 

2623.0 

2624.9 

2630.6 

2646.6 

r  tJ 

CD  . 

5  CD 

J  -a 

25.533 

22.802 

20.539 

30.589 

20.237 

25.417 

17.627 

19.894 

26.325 

29.908 

27.007 

m 

VO 

(N 

CN 

19.024 

oo 

p 

oo 

<N 

20.417 

16.293 

22.570 

17.103 

13.928 

13.696 

21.439 

35.197 

13.320 

Date 

'10/83 

r  Z 
«  CD 

T3 

42.050 

45.074 

48.496 

37.461 

63.815 

41.650 

59.858 

47.919 

39.826 

36.748 

69.755 

38.398 

oo 

37.600 

67.840 

ro 

Tf 

oo 

d 

41.321 

48.196 

60.539 

60.134 

41.972 

31.772 

60.476 

O 

Station 

Code 

DIM 

CLO 

JOS 

BCK 

UME 

KDZ 

UPP 

PSZ 

EZN 

ELL 

KEY 

IZM 

BUD 

CIN 

KIR 

KSP 

VAY 

ZST 

APP 

HFS 

SKO 

JER 

SLL 

A-211 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

04:04:59.94  51.367  53.327 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

record. 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

2 

u 

O 

£ 

w 

ir 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

SD 

-J 

V3 

Sn 

D£ 

a. 

cu 

315.2 

317.3 

319.0 

317.9 

319.1 

318.5 

318.8 

321.1 

320.1 

319.9 

320.2 

323.6 

321.7 

322.1 

323.3 

323.6 

325.6 

VO 

K 

(N 

m 

329.8 

331.4 

332.8 

332.9 

333.1 

e 

& 

Distance, 

km 

2654.6 

2682.1 

2695.7 

2702.3 

2705.8 

2711.3 

2711.5 

2716.0 

9ZZLZ 

2723.4 

2729.9 

2747.9 

2754.2 

2765.5 

YZLLZ 

2775.8 

2779.0 

2808.7 

2850.7 

2856.0 

OO 

K 

oo 

<N 

2880.6 

2886.1 

Long., 
deg.  E 

16.318 

23.232 

mzz 

23.588 

88.083 

12.433 

14.542 

14.433 

13.943 

663*03 

22.592 

23.717 

23.360 

11.215 

13.002 

006*33 

OK'ZZ 

13.578 

9.598 

oo 

r-'- 

oo 

<N 

14.533 

11.877 

919  II 

Date 

a  0/83 

r  £ 

«  OJD 

- a 

48.265 

39.312 

39.446 

38.706 

69.430 

55.683 

49.988 

50.070 

m 

oo 

o 

41.111 

39.235 

37.972 

38.201 

61.040 

51.308 

38.316 

38.782 

49.131 

59.649 

49.144 

46.043 

50.314 

50.665 

O 

Station 

Code 

VKA 

VNE 

VGL 

VMA 

NRI 

COP 

PRU 

PRA 

BRG 

OHR 

VFI 

ATH 

VTH 

NB2 

CLL 

VAG 

VPA 

KHC 

KONO 

WET 

LJU 

HOF 

MOX 

A-212 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/10/83  04:04:59.94  51.367  53.327 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

ox 

J 

C/} 

c 

c n 

ox 

Cu 

2- 

334.3 

334.3 

335.2 

336.8 

338.1 

339.1 

339.1 

341.1 

Pn 

Distance, 

km 

2900.3 

2901.8 

2911.4 

2914.8 

2947.8 

2947.9 

2957.5 

2984.6 

r  a 

5  w 

O  CU 

J  T3 

14.427 

0LV6 

13.345 

12.879 

13.764 

11.220 

18.112 

17.204 

S  ox 

45.739 

56.460 

OO 

r- 

o 

IZL'LP 

45.709 

49.691 

40.334 

OO 

OO 

o 

Station 

Code 

CEY 

MUD 

KBA 

BHG 

TRI 

GRFO 

LCI 

BRT 

A-213 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/10/83  04:09:59.85  51.380  53.340 


Source 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

X 

im 

C 

£ 

£ 

5 

GO 

a 

GS 

GS 

SO 

so 

so 

GS 

so 

so 

GS 

so 

GS 

so 

ISC 

GS 

so 

ISC 

CSE 

GS 

ISC 

ISC 

ISC 

Travel  Times,  sec 

w> 

-J 

8  981 

224.2 

339.2 

571.7 

460.4 

Sn 

156.2 

154.8 

176.2 

176.2 

236.7 

242.7 

255.7 

264.2 

269.2 

311.2 

OX 

a- 

105.2 

125.7 

176.2 

173.7 

193.2 

CL 

254.4 

s 

CL 

<N 

r-’ 

oo 

CO 

oo 

102.2 

102.7 

136.7 

137.7 

143.2 

148.2 

150.7 

151.3 

153.2 

175.4 

234.2 

233.2 

234.6 

236.8 

247.2 

250.4 

250.4 

251.2 

250.0 

257.7 

Distance, 

km 

656.7 

656.7 

770.2 

770.2 

1052.2 

60901 

1120.5 

1144.6 

1167.1 

1189.8 

1189.8 

1386.9 

OO 

© 

oo 

1862.1 

1876.0 

1978.2 

2005.6 

2006.5 

2019.6 

2035.8 

2040.5 

r  uj 
bJD 

S  &3d 

O 

J  T3 

58.570 

58.570 

60.637 

60.637 

46.630 

47.130 

43.058 

37.625 

70.250 

36.568 

36.568 

37.433 

28.818 

43.148 

74.620 

0  L£'ZL 

28.153 

77.225 

o 

ro 

(N 

h 

28.033 

24.651 

26.725 

Lat., 
deg.  N 

— 

56.416 

56.416 

56.827 

56.827 

43.070 

42.810 

44.033 

55.738 

53.083 

55.115 

55.115 

O 

o 

oo 

46.998 

36.382 

42.830 

40.750 

oo 

43.238 

43.230 

44.589 

60909 

45.870 

Station 

Code 

ARU 

ARU 

SVE 

SVE 

DLM 

BUY 

PYA 

MOS 

BRV 

OBN 

Z 

as 

O 

ANN 

KIS 

MSL 

FRU 

ANR 

CFR 

TLG& 

AAB 

TLB 

NUR 

VRI 

A-214 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/10/83  04:09:59.85  51.380  53.340 


Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

X 

C 

Z 

z 

ISC 

ISC 

ISC 

GS 

so 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

W) 

J 

c/5 

Sn 

CD 

flu 

cu 

VL9Z 

268.4 

271.7 

UlLZ 

VZLZ 

L9LZ 

Z'LLZ 

277.2 

282.2 

281.7 

284.0 

283.8 

s 

a- 

251.2 

251.2 

255.2 

263.3 

9Z9Z 

ro 

VO 

(N 

266.2 

266.5 

261.7 

273.7 

280.5 

Distance, 

km 

© 

to 

o 

<N 

2060.9 

2077.1 

2103.3 

2103.8 

2113.8 

2132.6 

2155.6 

2156.9 

2163.8 

2178.4 

2182.5 

2210.9 

2213.3 

2227.6 

2233.3 

2262.4 

2273.5 

2302.5 

2304.6 

2306.9 

2336.3 

2341.0 

Long., 
deg.  E 

26.151 

27.715 

23.300 

71.530 

33.442 

25.944 

o 

o 

o o 

30.309 

29.668 

24.821 

29.059 

26.000 

r- 

to 

fN 

28.430 

22.293 

24.343 

oi  roe 

24.256 

6Z9’9Z 

22.903 

27.863 

20.313 

19.940 

Lat., 
deg.  N 

62.719 

64.199 

51.293 

37.480 

67.558 

45.492 

42.480 

40.289 

40.822 

46.038 

41.066 

44.167 

41.822 

41.147 

48.631 

45.321 

39.055 

44.679 

CO 

VO 

45.883 

40.347 

49.419 

50.058 

Station 

Code 

SUF 

KJF 

CYP 

KHO 

- ■ 

APA 

MLR 

PRZ 

GPA 

HRT 

MSR 

ISK 

CGN 

DMK 

CTT 

UZH 

coz 

ALT 

DRA 

SOD 

DEV 

EDC 

NIE 

KRA 

A-215 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/10/83  04:09:59.85  51.380  53.340 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

tUD 

J 

c n 

a 

c n 

p. 

Pm 

285.4 

285.2 

287.7 

285.2 

286.5 

288.2 

o 

ON 

oo 

<N 

293.4 

295.1 

296.4 

296.2 

299.5 

299.2 

303.7 

306.2 

308.6 

309.0 

311.6 

311.7 

313.7 

315.5 

317.5 

320.9 

a 

Pm 

Distance, 

km 

2343.2 

2343.8 

2352.9 

2354.3 

2371.6 

r- 

m 

(N 

2401.7 

2421.9 

2443.9 

2460.8 

2461.6 

2490.3 

2500.6 

2552.0 

2565.3 

2590.8 

2604.0 

2622.9 

V9Z9Z 

2632.3 

2655.3 

2683.4 

2697.0 

Long., 
deg.  E 

27.567 

25.533 

22.802 

20.539 

20.237 

25.417 

17.627 

19.894 

26.325 

29.908 

27.007 

27.263 

19.024 

20.417 

16.293 

22.570 

17.103 

13.696 

21.439 

35.197 

16.318 

23.232 

mzz 

Lat., 
deg.  N 

oo 

o 

© 

42.050 

45.074 

48.496 

63.815 

41.650 

59.858 

47.919 

39.826 

36.748 

69.755 

38.398 

47.484 

67.840 

m 

oo 

o 

«o 

41.321 

48.196 

60.134 

41.972 

31.772 

48.265 

39.312 

39.446 

Station 

Code 

GET 

DIM 

CLO 

JOS 

UME 

KDZ 

UPP 

PSZ 

EZN 

ELL 

KEY 

IZM 

BUD 

KIR 

KSP 

VAY 

ZST 

HFS 

SKO 

JER 

VKA 

VNE 

VGL 

A-216 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/10/83  04:09:59.85  51.380  53.340 

Source 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

t 

5 

s 

5 

r 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OX 

J 

C/3 

c/5 

ox 

a- 

On 

319.2 

318.7 

319.7 

320.2 

319.9 

320.9 

320.4 

rn 

<N 

cn 

322.6 

322.4 

323.6 

324.5 

L'LIZ 

329.8 

331.3 

333.1 

333.2 

333.5 

335.0 

334.4 

336.0 

337.1 

339.2 

Pn 

Distance, 

km 

2704.1 

2711.5 

2712.1 

2716.6 

2723.1 

2724.6 

2731.2 

2749.3 

2755.5 

2765.3 

2772.6 

YLLLZ 

2809.3 

2850.6 

2856.6 

2878.7 

2881.2 

2886.6 

2901.1 

2901.9 

2912.1 

2915.5 

2948.4 

Long., 
deg.  E 

88.083 

12.433 

14.542 

14.433 

13.943 

20.799 

22.592 

23.717 

23.360 

11.215 

13.002 

22.900 

13.578 

9.598 

12.878 

14.533 

11.877 

919*11 

14.427 

011*6 

13.345 

12.879 

11.220 

r  Z 

15  ox 

J  3 

69.430 

55.683 

49.988 

o 

o 

o 

50.873 

41.111 

39.235 

37.972 

38.201 

61.040 

51.308 

38.316 

49.131 

59.649 

49.144 

46.043 

50.314 

50.665 

45.739 

56.460 

OO 

r- 

o 

K 

Tf* 

47.721 

49.691 

Station 

Code 

NRI 

COP 

PRU 

PRA 

BRG 

OHR 

VFI 

ATH 

VTH 

NB2 

CLL 

VAG 

KHC 

KONO 

WET 

LJU 

HOF 

MOX 

CEY 

MUD 

KBA 

BHG 

GRFO 

u 

ox 

u 

3 

T3 


OX 

c 

o 


O 

IT) 


3 

o> 

■a 


p 

~ 

>3f 

S 

H 

s 

‘ox 


O 

00 


£  I/) 

cs 


IT) 

00 

as 

*r> 

•  • 

os 

© 

Tf 

o 


m 

00 

«  2 
o  ^ 

r- 

o 


o 

o 


o 

C/1 


o 

■JE 

o 


a> 

£ 

H 

"S 

> 

C3 

U 

H 


ox 


c/i 


s 

CO 


ox 

a* 


s  I 

t-  ^ 


r  rjj 
ox 

5  w> 

O  QJ 

J  -o 


«  OX 

-a 


!« 
« ® 
+-  u 
co 


<N 

(N 

oo 

ON 

(N 

m 

m 

vn 

m 

m 

m 

VO 

vq 

oo 

oo 

<ri 

rf 

<o 

oo 

ON 

Ov 

ON 

CN 

(N 

CN 

(N 


A-218 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:00:00.03  46.783  48.315 

Source 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

Network 

GS 

so 

SO 

GS 

SO 

GS 

so 

GS 

so 

so 

CSE 

ISC 

GS 

SO 

so 

SO 

CSE 

CSE 

ISC 

CSE 

ISC 

ISC 

Travel  Times,  sec 

&X5 

J 

0931 

340.3 

432.2 

424.8 

427.4 

333.0 

356.1 

363.8 

c 

on 

112.0 

0*111 

275.0 

278.4 

284.0 

309.5 

OO 

m 

342.1 

Gfl 

a. 

197.0 

a- 

Pn 

62.4 

019 

65.0 

69.7 

94.0 

103.0 

109.0 

146.0 

158.0 

O 

OO 

*0 

157.9 

158.0 

161.5 

161.5 

176.0 

176.2 

193.5 

190.5 

200.0 

0961 

202.0 

200.0 

Distance, 

km 

433.0 

433.8 

OO 

O 

tr> 

rr 

OO 

i n 

699.5 

761.9 

823.9 

1118.3 

1236.9 

1236.9 

1247.5 

1251.3 

1281.9 

1281.9 

1398.4 

1398.4 

1536.1 

1555.6 

1566.2 

1575.7 

1583.8 

1592.3 

Long., 
deg.  E 

46.630 

46.830 

47.130 

43.058 

46.319 

39.720 

46.330 

34.116 

36.568 

36.568 

60.150 

51.386 

58.570 

o 

r- 

to 

OO 

to 

60.637 

60.637 

28.198 

27.850 

28.153 

27.675 

27.617 

28.033 

j  z; 

«  OJD 

43.070 

43.020 

42.810 

44.033 

40.647 

43.583 

39.500 

44.949 

55.115 

55.115 

55.200 

1 

35.738 

56.416 

56.416 

56.827 

56.827 

50.740 

50.425 

45.185 

50.928 

46.217 

44.589 

Station 

Code 

DLM 

DBC 

BUY 

PYA 

KRV 

soc 

GRS 

SIM 

OBN 

OBN 

£ 

> 

u 

C fl 

TEH 

ARU 

ARU 

SVE 

SVE 

ZEL& 

QQ 

* 

CFR 

POD& 

PPE 

TLB 

A-219 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

24/83  05:00:00.03  46.783  48.315 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

v 

- 

* 

- 

D 

£ 

m* 

y 

r 

ISC 

ISC 

CD 

a 

ISC 

CD 

a 

ISC 

ISC 

ISC 

ISC 

CD 

a 

ISC 

ISC 

ISC 

ISC 

ISC 

CD 

a 

ISC 

ISC 

ISC 

CD 

O 

ISC 

CSE 

ISC 

OX! 

J 

CD 

Travel  Times,  sec 

c 

CD 

p 

oo 

o 

wo 

OX) 

a* 

Cm 

252.0 

262.0 

268.0 

269.8 

281.9 

s 

Cm 

209.0 

214.5 

215.0 

218.0 

224.5 

229.8 

o 

ro 

(N 

237.5 

234.0 

243.0 

247.0 

257.9 

258.0 

259.0 

260.0 

263.5 

275.0 

280.3 

Distance, 

km 

1658.6 

1690.1 

1700.2 

1726.8 

oo 

o o 

1778.9 

1853.1 

1878.9 

WO 

oo 

oo 

1952.1 

1977.0 

2005.5 

2082.2 

2091.7 

2098.0 

2113.8 

Z911Z 

2136.7 

9Z91Z 

2165.3 

2251.3 

2296.7 

2310.9 

r  cd 

CJD  ^ 

5  ei 

O 

U  T3 

26.725 

26.545 

66.950 

25.944 

69.310 

28.628 

24.343 

23.598 

23.300 

22.293 

22.802 

35.197 

20.539 

20.313 

20.245 

74.620 

19.940 

19.894 

24.651 

71.530 

26.151 

77.225 

27.715 

«  OX) 

45.870 

45.138 

39.660 

45.492 

41.340 

39.606 

45.321 

46.713 

51.293 

48.631 

45.074 

31.772 

48.496 

49.419 

49.189 

42.830 

oo 

wo 

O 

O 

wo 

47.919 

60.509 

37.480 

62.719 

43.238 

64.199 

ON 

O 

Station 

Code 

VRI 

ISR 

SAM 

MLR 

TAS 

DST 

coz 

CJR 

CYP 

UZH 

CLO 

JER 

JOS 

NIE 

SPC 

FRU 

KRA 

PSZ 

NUR 

KHO 

SUF 

•8 

a 

- 

H 

KJF 

A-220 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:00:00.03  46.783  48.315 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

0JD 

U 

Travel  Times,  sec 

cn 

c 

in 

ZL 

ft- 

ft- 

294.6 

Pn 

285.0 

287.0 

290.0 

293.6 

295.9 

o 

o 

o 

m 

300.0 

303.0 

303.2 

305.0 

307.0 

307.6 

vo 

oo 

o 

co 

o 

© 

308.6 

uo 

oo 

o 

m 

313.0 

313.0 

313.5 

316.0 

316.2 

318.0 

Distance, 

km 

2338.8 

2373.0 

2395.4 

2465.5 

2471.9 

2472.0 

2502.6 

2509.5 

2522.6 

2538.1 

2553.6 

2565.4 

2582.0 

rf 

Tf 

oo 

GO 

CN 

ZZ6SZ 

2601.3 

2609.9 

2637.4 

2638.2 

2642.9 

2655.9 

2688.5 

2703.4 

Long., 
deg.  E 

17.103 

16.293 

16.318 

33.442 

15.994 

17.627 

14.542 

14.433 

18.112 

13.943 

14.266 

17.204 

13.578 

13.203 

14.427 

13.002 

6Z99Z 

13.568 

13.345 

13.764 

12.433 

13.696 

919*11 

«  DJD 

48.196 

50.843 

48.265 

67.558 

45.829 

59.858 

49.988 

o 

r^* 

o 

o 

40.334 

m 

oo 

© 

GO 

47.849 

40.878 

49.131 

52.419 

45.739 

oo 

o 

cn 

wo 

67.371 

46.442 

47.078 

45.709 

55.683 

60.134 

50.665 

Station 

Code 

ZST 

KSP 

VKA 

APA 

ZAG 

UPP 

PRU 

PRA 

LCI 

BRG 

MOA 

BRT 

KHC 

BRN 

CEY 

CLL 

SOD 

RBL 

KBA 

TRI 

COP 

HFS 

MOX 

A-221 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

24/83  05:00:00.03  46.783  48.315 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

- 

* 

u 

3 

z 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

o 

a> 

vj 

& 

a> 

s 

> 

cs 

u 

H 

OU 

J 

C/5 

c 

C/5 

GJD 

&. 

CU 

B 

Pu 

321.5 

322.0 

ooze 

324.0 

326.0 

325.0 

326.4 

r- 

(N 

m 

328.0 

328.0 

329.5 

328.5 

331.0 

332.0 

333.0 

332.6 

333.5 

333.1 

336.7 

337.1 

338.8 

341.1 

340.6 

Distance, 

kn, 

2725.0 

2738.8 

2743.3 

2766.5 

2789.5 

2791.4 

2811.3 

2815.3 

2815.5 

2830.9 

2843.3 

2848.3 

zmz 

2866.9 

2867.4 

2885.4 

2888.6 

2895.9 

2929.3 

2941.0 

2964.8 

2976.8 

2978.7 

Long., 
deg.  E 

15.308 

14.461 

zzzu 

11.275 

13.403 

11.650 

27.007 

11.025 

12.942 

20.417 

12.680 

11.215 

12.702 

0LV6 

12.717 

10.144 

10.526 

9.598 

9.345 

_ 

9.470 

6006 

8.228 

8.493 

Lat., 
deg.  N 

OO 

lO 

wo 

d 

41.658 

49.692 

48.163 

42.354 

46.048 

69.755 

46.868 

42.574 

67.840 

42.385 

61.040 

41.811 

56.460 

41.758 

46.687 

45.607 

59.649 

47.251 

46.486 

46.849 

48.676 

47.766 

as 

o 

Station 

Code 

SGO 

DUI 

GRF 

FUR 

AQU 

CTI 

KEY 

OGA 

POI 

KIR 

MNS 

NB2 

RMP 

MUD 

RDP 

OSS 

SAL 

KON 

SAX 

VDL 

LLS 

BUH 

SLE 

A-222 


< 

u 

< 

y 

3 

u 

3 

'S 

( 

3 

OJD 

0) 

3 

iTi 

c/3 

*3 

X> 

<U 

3 

3 

00 

‘3d 

Tf 

1 

J  ■  ( 

L. 

3 

c 

o 

£ 

( 

L> 

z 

o 

C/3 

OX) 

-J 

c ri 

o 

Z 

u 

v) 

c 

DX) 

0» 

m 

c/T 

o» 

C/3 

“3 

00 

3 

O 

s 

H 

3 

VO 

3 

Tf 

> 

C3 

DX) 

3 

U 

2- 

H 

ft* 

oo 

3 

© 

ft. 

Tf 

m 

«T 

lO 

vd 

P 

c 

C5 

km 

ON 

ON 

(N 

b 

© 

s 

"sT 

o 

E 

o 

H 

•  • 

o 

a 

o 

m 

’3o 

•  • 

r^> 

C 

If) 

DX) 

u 

oo 

o 

© 

C 

o 

ei 

<u 

oo 

-J 

■3 

VO 

z 

O 

m 

03 

J 

cx 

vd 

00 

■a 

Date 

fS 

o\ 

© 

c 

© 

a> 

3 

03 

O 

< 

4- 

03 

U 

s 

H 

A-223 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:05:00.03  46.788  48.297 

Source 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

“ 

; 

j 

£ 

5 

£ 

z 

r 

so 

GS 

so 

so 

so 

so 

so 

so 

so 

CSE 

GS 

so 

so 

so 

CSE 

CSE 

ISC 

ISC 

ISC 

so 

ISC 

SO 

Travel  Times,  sec 

feX) 

-J 

126.0 

342.3 

433.1 

424.1 

c/} 

<N 

VO 

m 

Sn 

111.0 

114.5 

275.0 

280.1 

286.0 

one 

343.0 

336.1 

at 

a- 

197.0 

0h 

= 

Om 

63.0 

029 

65.0 

69.7 

94.0 

O'OOl 

VO 

Os 

O 

p 
o o 
•n 

O 

oo 

m 

158.1 

161.5 

162.0 

176.0 

176.0 

197.5 

190.4  1 

200.0 

200.0 

215.0 

214.0 

218.0 

223.5 

Distance, 

km 

433.1 

433.9 

451.0 

511.0 

699.7 

760.9 

824.2 

1235.6 

1235.6 

1247.9 

1282.1 

1282.1 

1398.7 

1398.7 

1534.6 

1554.1 

1564.8 

1590.9 

1688.7 

1701.7 

1725.4 

rn 

o 

oo 

Long., 
deg.  E 

46.630 

46.830 

47.130 

43.058 

46.319 

39.720 

46.330 

36.568 

36.568 

60.150 

58.570 

o 

in 

00 

m 

60.637 

60.637 

28.198 

27.850 

28.153 

28.033 

26.545 

66.950 

25.944 

69.310 

n  c& 

O 

o 

rn 

43.020 

42.810 

44.033 

40.647 

43.583 

39.500 

55.115 

55.115 

55.200 

56.416 

56.416 

56.827 

56.827 

50.740 

50.425 

45.185 

44.589 

45.138 

39.660 

45.492 

41.340 

Station 

Code 

DLM 

DBC 

BUY 

PYA 

KRV 

soc 

GRS 

OBN 

OBN 

SEVR& 

ARU 

ARU 

SVE 

SVE 

- 

u 

N 

CO 

CFR 

TLB 

ISR 

SAM 

MLR 

TAS 

A-224 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:05:00.03  46.788  48.297 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

-J 

(/} 

c 

C/3 

ft- 

cu 

252.0 

268.0 

264.0 

275.0 

279.5 

277.8 

273.1 

282.0 

287.0 

281.0 

280.4 

281.5 

285.0 

Pn 

235.0 

243.0 

247.0 

243.0 

247.0 

257.0 

258.0 

259.3 

259.0 

261.0 

Distance, 

km 

1883.0 

1934.8 

1947.1 

1950.6 

1975.6 

2005.0 

2080.7 

2090.2 

2096.5 

2114.8 

2115.2 

2135.3 

2161.4 

2250.1 

V6LZZ 

2280.4 

2280.4 

2298.1 

2304.2 

2306.5 

2309.8 

2336.1 

2337.3 

T  [aJ 

DD  . 

S  DJD 

O  o 

J  T3 

23.300 

52.526 

22.903 

22.293 

22.802 

35.197 

20.539 

20.313 

20.245 

19.940 

74.620 

19.894 

24.651 

26.151 

20.067 

20.441 

76.000 

77.225 

20.788 

19.893 

27.715 

66V  6\ 

17.103 

Lat., 
deg.  N 

51.293 

29.644 

45.883 

48.631 

45.074 

31.772 

48.496 

49.419 

49.189 

50.058 

42.830 

47.919 

60.509 

62.719 

42.367 

41.688 

41.430 

43.238 

40.624 

42.043 

64.199 

42.052 

48.196 

Station 

Code 

CYP 

SHI 

DEV 

UZH 

CLO 

JER 

JOS 

NIE 

SPC 

KRA 

FRU 

PSZ 

NUR 

SUF 

BCI 

PHP 

NRN 

TLG& 

KBN 

PUK 

KJF 

SDA 

ZST 

A-225 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:05:00.03  46.788  48.297 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

.c 

ju 

“5 

JD 

- 

3 

£ 

5 

jr 

ISC 

ISC 

ISC 

ISC 

SD 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

W) 

J 

C/) 

Sn 

3JD 

a- 

Ph 

285.5 

287.7 

287.1 

V06Z 

294.6 

298.1 

295.2 

000£ 

300.0 

oeoe 

reoe 

305.0 

307.0 

313.0 

307.5 

o 
o o' 
o 
ro 

309.4 

307.9 

308.5 

313.0 

313.5 

313.5 

315.0 

Pn 

CJ 

o 

S  1 
.2 

Q 

2339.6 

2363.8 

2371.5 

2393.9 

2464.6 

2470.4 

2470.7 

2501.1 

2508.1 

2521.3 

2536.6 

2552.1 

2564.0 

2574.3 

2580.6 

2582.9 

2590.8 

2599.8 

2608.9 

2635.9 

2636.8 

2641.4 

2656.8 

r  a 

CJD  # 

5  wd 

O  4) 

-J  ns 

19.865 

19.949 

16.293 

16.318 

33.442 

15.994 

17.627 

14.542 

14.433 

18.112 

13.943 

14.266 

O 

<N 

14.533 

13.578 

13.203 

14.427 

13.002 

6Z99Z 

13.568 

13.345 

13.764 

12.879 

J'  ^ 

05  do 

41.348 

40.703 

50.843 

48.265 

67.558 

45.829 

59.858 

49.988 

50.070 

40.334 

50.873 

47.849 

40.878 

46.043 

49.131 

52.419 

45.739 

51.308 

67.371 

46.442 

oo 

r-> 

p 

TT 

45.709 

47.721 

Station 

Code 

T1R 

BERA 

KSP 

VKA 

APA 

ZAG 

UPP 

PRU 

PRA 

LCI 

BRG 

MOA 

BRT 

LJU 

KHC 

BRN 

CEY 

CLL 

SOD 

RBL 

KBA 

TRI 

BHG 

A-226 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:05:00.03  46.788  48.297 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OJD 

u 

C/3 

S3 

C/3 

bJD 

ft- 

2. 

316.1 

318.0 

321.5 

322.0 

320.3 

323.7 

322.7 

326.0 

325.0 

326.4 

326.8 

328.0 

328.3 

329.5 

328.7 

331.0 

332.0 

332.0 

332.5 

333.5 

332.8 

336.4 

337.0 

S3 

ft- 

CJ 

e  p 

«  s 

5 

2687.1 

2701.9 

2723.6 

2737.4 

2741.8 

2765.0 

2776.8 

2788.1 

2789.9 

2810.3 

2813.8 

2814.1 

2829.8 

2841.9 

2847.0 

2864.8 

2865.5 

2866.0 

2884.0 

00 

oo 

CM 

2894.6 

2927.8 

2939.5 

r  a 

CD  . 

O  Q> 

J  -a 

13.696 

9 1 9'  1 1 

15.308 

14.461 

ZZZ‘11 

11.275 

86.277 

13.403 

11.650 

27.007 

11.025 

12.942 

20.417 

12.680 

11.215 

12.702 

0LY6 

12.717 

10.144 

10.526 

9.598 

9.345 

9.470 

r  Z 

+- 

«  0D 

-a 

60.134 

50.665 

oo 

d 

41.658 

49.692 

48.163 

53.253 

42.354 

46.048 

69.755 

46.868 

42.574 

67.840 

42.385 

61.040 

oo 

56.460 

41.758 

46.687 

45.607 

59.649 

47.251 

46.486 

Station 

Code 

HFS 

MOX 

SGO 

DUI 

GRF 

FUR 

ELT 

AQU 

CTI 

KEY 

OGA 

POI 

KIR 

IVINS 

NB2 

RMP 

MUD 

RDP 

OSS 

SAL 

KON 

SAX 

VDL 

A-227 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:05:00.03  46.788  48.297 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

W) 

nJ 

Sn 

Q- 

fin 

339.0 

338.7 

341.1 

340.5 

341.3 

340.7 

S 

Cl 

Distance, 

km 

2955.0 

2963.4 

2975.3 

2977.2 

6*1663 

2995.0 

Long., 
deg.  E 

14.027 

6006 

8.228 

8.493 

8.390 

8.873 

rZ 

2  $ 

-a 

37.989 

46.849 

48.676 

VO 

VO 

oo 

Tj* 

46.106 

Station 

Code 

GIB 

LLS 

BUH 

SLE 

ZUL 

TMA 

A-228 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:10:00.08  46.767  48.310 

Source 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

1 

< 

c 

5 

; 

u 

r 

so 

SD 

SD 

SO 

so 

SD 

SD 

SD 

SD 

CSE 

ISC 

so 

so 

so 

GS 

CSE 

CSE 

ISC 

CSE 

ISC 

ISC 

ISC 

u 

C/i 

o 

E 

H 

> 

C3 

U 

H 

OX 

- 

125.9 

128.9 

353.9 

342.9 

433.6 

424.4 

331.9 

Sn 

111.4 

114.9 

175.9 

274.9 

280.3 

289.9 

306.9 

343.0 

336.0 

OX 

196.7 

fu 

Pn 

62.4 

6*09 

64.4 

69.8 

93.9 

102.4 

108.7 

158.9 

158.9 

© 
o o 
»o 

157.9 

6T91 

6191 

176.5 

176.5 

198.2 

190.5 

200.4 

194.9 

vooz 

214.9 

235.9 

Distance, 

km 

431.2 

432.0 

449.0 

510.5 

r-’ 

ON 

VO 

760.8 

822.1 

1238.1 

1238.1 

1249.1 

1249.7 

1283.6 

1283.6 

1400.1 

1400.1 

1536.5 

1555.9 

1565.8 

1576.1 

1591.8 

1689.8 

1884.9 

r 

OX  . 

5  wd 

O  o 
— 1  73 

46.630 

46.830 

47.130 

43.058 

46.319 

39.720 

46.330 

36.568 

36.568 

60.150 

51.386 

O 

r- 

vn 

o o 

VO 

58.570 

60.637 

60.637 

28.198 

27.850 

28.153 

27.675 

28.033 

26.545 

23.300 

j  Z 

c3  ox 
*o 

43.070 

43.020 

42.810 

44.033 

40.647 

43.583 

39.500 

55.115 

55.115 

55.200 

35.738 

56.416 

56.416 

56.827 

56.827 

50.740 

50.425 

45.185 

50.928 

44.589 

45.138 

51.293 

Station 

Code 

DLM 

DEC 

BUY 

PYA 

KRV 

soc 

GRS 

OBN 

OBN 

SEVR& 

TEH 

ARU 

ARU 

SVE 

SVE 

ZEL& 

KB& 

CFR 

POD& 

TLB 

ISR 

CYP 

)ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

24/83  05:10:00.08  46.767  48.310 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

- 

* 

u 

D 

z 

r 

ISC 

c n 
O 

ISC 

ISC 

ISC 

ISC 

ISC 

C/5 

O 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

on 

O 

ISC 

Travel  Times,  sec 

J 

c n 

s 

<*> 

OD 

- 

0U 

279.9 

280.2 

282.0 

280.3 

oo 

in 

oo 

04 

285.4 

287.4 

290.5 

295.0 

196Z 

G 

a. 

248.9 

242.9 

246.9 

252.9 

256.9 

257.9 
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2003.8 

2082.3 
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2116.5 
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2338.9 
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deg.  E 

22.903 
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Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:10:00.08  46.767  48.310 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

bX) 

-J 

u 

0> 

(/) 

af 

o 

s 

H 

"3 

> 

2 

H 

c n 

Sn 

bfi 

Cu 

326.5 

327.9 

327.4 

328.0 

329.9 

328.7 

330.9 

332.6 

334.6 

336.5 

336.9 

338.9 

342.3 

340.4 

341.4 

340.8 

e 

a. 

Distance, 

km 

2812.9 

2815.2 

2815.4 

2832.3 

2843.1 

2849.4 

2865.9 

2885.5 

2896.9 

Y6Z6Z 

O 

ON 

<N 

2964.9 

2977.0 

2978.8 

2993.5 

2996.5 

Long., 
deg.  E 

27.007 

12.942 

11.025 

20.417 

12.680 

11.215 

12.702 

10.144 

9.598 

9.345 

9.470 

600*6 

8.228 

8.493 

8.390 

8.873 

J  Z 

»  bJD 

69.755 

42.574 

46.868 

67.840 

42.385 

61.040 

41.811 

46.687 

59.649 

47.251 

46.486 

46.849 

48.676 

47.766 

47.481 

46.106 

Station 

Code 

KEY 

POI 

OGA 

KIR 

MNS 

NB2 

RMP 

OSS 

KON 

SAX 

VDL 

LLS 

BUH 

SLE 

ZUL 

TMA 

A-232 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:15:00.14  46.749  48.303 

Source 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 
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bulletin 
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bulletin 

record 

bulletin 
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bulletin 
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bulletin 
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SD 

so 

so 

GS 

SO 

GS 

SO 

SO 
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CSE 

so 

so 

so 

so 
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W> 
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128.9 
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342.3 

431.1 

423.6 
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(N 

364.2 

Travel  Times,  sec 

Sn 
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112.9 

275.4 

280.2 

286.9 

305.9 

340.6 

335.1 

349.2 

bJD 

Pu 

198.7 

On 

Pn 

62.4 

61.4 

63.9 

93.9 

102.4 

in 

o o 
O 

157.9 

158.9 

158.9 

159.2 

6T91 

6T91 

176.0 

176.4 

188.9 

193.1 
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0  961 

200.4 

207.9 

214.9 

213.9 

Distance, 

km 

429.1 

429.9 

446.9 

695.6 

759.5 

o 

o 

<N 

oo 

1239.4 

1239.4 

1247.8 

1251.0 

1285.6 

1285.6 

1402.1 

<N 

O 

1482.6 

1536.8 

1556.2 

1576.4 

1591.3 

1658.0 

1689.3 

1699.7 

r  (jj 

bJD  . 

5  oi) 

O  v 

J  -o 

46.630 

46.830 

47.130 

46.319 

39.720 

46.330 
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36.568 

51.386 
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r- 

in 

oo 
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58.570 

60.637 

60.637 

59.472 

28.198 

27.850 

27.675 

28.033 

26.725 

26.545 

66.950 

J  Z 

«  DJQ 
■J  V 
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43.070 

43.020 

42.810 

40.647 

43.583 

39.500 

55.115 

55.115 

35.738 

55.200 

56.416 

56.416 

56.827 

56.827 

36.308 

o 

© 
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50.425 

50.928 

44.589 

45.870 

OO 

m 

»n 

39.660 
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Code 
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DOS 
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q* 

> 

u 
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ARU 
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MHI 

ZEL& 
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Q 

O 

Pu 

TLB 

VRI 

ISR 
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Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

24/83  05:15:00.14  46.749  48.303 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 
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251.4 

252.4 

256.9 

9Z9Z 
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e 
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223.4 

6'SZZ 

233.9 

242.9 

69173 

256.9 

00 

<N 

ri93 

259.9 

263.9 

274.9 

Distance, 

km 

1726.2 

1778.9 

1793.6 

1885.2 

1928.2 

1932.9 

1948.0 

1952.2 

1956.2 

1970.8 

1976.3 

9*1861 

2001.9 

Z'ZOOZ 
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2092.0 
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O  QJ 
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22.293 

35.685 

35.676 
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35.718 

35.197 

35.641 
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20.313 

20.245 

74.620 

19.940 

19.894 

24.651 
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41.340 
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ON 

O 

Station 

Code 

MLR 

TAS 

LRR 

CYP 

BURJ 

RUMJ 

DEV 

UZH 

SALJ 

KFNJ 

CLO 

MASJ 

JER 

MKRJ 

BZS 

JOS 

NIE 
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FRU 
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PSZ 

NUR 

SUF 

A-234 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:15:00.14  46.749  48.303 

Source 

bulletin 

bulletin 
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bulletin 

bulletin 

bulletin 
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304.9 
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308.9 

307.5 

s 

CL 
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km 

2279.6 
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2339.7 

2363.7 

vq 

rn 

r- 

m 

<N 
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2468.9 

2471.6 

2474.2 

2503.0 

2510.0 

2521.3 

2538.7 

2553.7 
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2575.6 

2582.4 

Long., 
deg.  E 

76.000 

20.067 

20.441 

77.225 

OO 

OO 

r- 

© 

<N 

19.893 

27.715 

17.103 

19.865 

19.949 

16.293 

16.318 

33.442 

15.994 

17.627 

14.542 

14.433 

18.112 

13.943 

14.266 

17.204 

14.533 

13.578 

r 

«  &JD 

J  -s 

41.430 

42.367 

41.688 

43.238 

40.624 

42.043 

64.199 

48.196 

41.348 

40.703 
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© 
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67.558 

45.829 

59.858 

49.988 
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r- 

o 

o 
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m 

C" 
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o 
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47.849 

40.878 

46.043 

49.131 
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Code 

NRN 

BCI 

PHP 

TLG& 

KBN 

PUK 

KJF 

ZST 

TIR 

BERA 

KSP 

VKA 

APA 

ZAG 

UPP 

PRU 

PRA 

LCI 

BRG 

MOA 

BRT 

LJU 

KHC 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:15:00.14  46.749  48.303 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 
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bulletin 
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bulletin 
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0- 

cl 

308.4 
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p 
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cn 

309.2 

313.1 

312.9 

313.3 

313.4 

315.9 

316.1 

318.4 

321.4 

321.9 

ozzz 

323.9 

325.9 

324.9 

327.9 

326.7 

ON 

<N 

329.4 

329.1 

330.9 

Fn 

Distance, 

km 

2585.3 

2592.0 

2602.0 

2613.1 

2632.8 

2637.3 

2638.2 

2642.6 

2657.3 

2690.6 

2704.0 

ON 

rn 

<N 

<N 

2737.9 

2743.8 

L99LZ 

2788.8 

2791.2 

2814.8 

2815.3 

2833.9 

2842.6 

»r> 

o 

*r\ 

oo 

(N 

2865.4 

r  Cjj 

OJD  . 

5  si 

o  o» 

J  -a 

13.203 

14.427 

13.002 

26.629 

12.878 

13.568 

13.345 

13.764 

12.433 

13.696 

919  11 

15.308 

14.461 

11.222 

11.275 

13.403 

11.650 

12.942 

11.025 

20.417 

12.680 

11.215 

12.702 

a  oi 
j  ^ 

T3 

52.419 

45.739 

51.308 

67.371 

49.144 

46.442 

47.078 

45.709 

55.683 

60.134 

50.665 

OO 

O 

41.658 

49.692 

48.163 

42.354 

46.048 

42.574 

46.868 

67.840 

42.385 

61.040 

oo 

Station 

Code 

BRN 

CEY 

CLL 

SOD 

WET 

RBL 

KBA 

TRI 

COP 

HFS 

MOX 

SGO 

DUI 

GRF 

FUR 

AQU 

CTI 

ON 

o 

CL 

OGA 

KIR 

MNS 

NB2 

RMP 

A-236 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:15:00.14  46.749  48.303 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

OX) 

Travel  Times,  sec 

C/2 

C 

C/2 

OJD 

O. 

Cu 

331.9 

331.9 

332.5 

333.4 

333.1 

336.6 

337.0 

338.9 

338.9 

341.2 

340.5 

341.4 

340.9 

1 

Pn 

Distance, 

km 

2866.6 

2868.4 

2885.4 

rr 

OO 

oo 

OO 

<N 

2897.9 

2929.4 

2941.0 

2954.9 

2964.9 

2977.2 

2978.9 

2993.6 

2996.4 

Long., 
deg.  E 

12.717 

0Z,l*6 

10.144 

10.526 

9.598 

9.345 

9.470 

14.027 

6006 

8.228 

8.493 

8.390 

m 

r- 

00 

oo 

r 

«  oi 

OO 

IT) 

56.460 

46.687 

45.607 

59.649 

47.251 

46.486 

37.989 

46.849 

48.676 

47.766 

oo 

46.106 

Station 

Code 

RDP 

MUD 

OSS 

SAL 

KON 

SAX 

VDL 

GIB 

LLS 

BUH 

SLE 

ZUL 

TMA 

A-237 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

24/83  05:19:59.93  46.754  48.289 

Source 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

record 

bulletin 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

. 

h 

£ 

u 

D 

£ 

5 

r 

SO 

SD 

so 

so 

so 

so 

CSE 

GS 

so 

SO 

so 

ISC 

CSE 

CSE 

CSE 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

Travel  Times,  sec 

CD 

J 

126.6 

342.4 

432.6 

424.0 

429.9 

C/D 

331.1 

367.3 

e 

c/d 

114.6 

274.1 

280.3 

286.1 

306.1 

343.1 

337.1 

345.8 

CD 

2- 

197.1 

PL* 

246.5 

e 

cu 

9T9 

64.6 

103.6 

109.1 

157.9 

158.1 

159.0 

1Z9I 

163.1 

176.1 

176.2 

1681 

197.5 

190.5 

193.6 

208.1 

214.6 

218.1 

224.6 

V9ZZ 

234.1 

Distance, 

km 

430.1 

447.2 

758.8 

820.3 

1238.3 

1238.3 

1251.2 

1285.6 

1285.6 

1402.2 

1402.2 

1483.7 

1535.6 

1555.0 

1575.2 

1656.9 

1688.2 

1725.0 

o 

oo 

r- 

1792.5 

p 

oo 

oo 

1928.0 

Long., 
deg.  E 

46.830 

47.130 

39.720 

46.330 

36.568 

36.568 

60.150 

58.570 

O 

oo 

60.637 

60.637 

59.472 

28.198 

27.850 

27.675 

26.725 

26.545 

25.944 

69.310 

25.075 

23.300 

35.804 

jZ 

«  ci) 

43.020 

42.810 

43.583 

39.500 

55.115 

55.115 

55.200 

56.416 

56.416 

56.827 

56.827 

36.308 

50.740 

50.425 

50.928 

45.870 

45.138 

45.492 

41.340 

45.440 

51.293 

32.242 

ON 

O 

Station 

Code 

DBC 

BUY 

DOS 

GRS 

OBN 

OBN 

SEVR& 

ARU 

ARU 

SVE 

SVE 

MHI 

ZEL& 

KB& 

POD& 

VRI 

ISR 

MLR 

TAS 

LRR 

CYP 

BURJ 

A-238 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:19:59.93  46.754  48.289 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

CD 

Travel  Times,  sec 

cn 

Sn 

511.1 

CD 

Ch 

IX 

246.4 

247.1 

248.1 

248.1 

250.1 

247.1 

251.3 

253.1 

252.4 

268.1 

280.1 

Pn 

243.1 

V9SZ 

257.1 

257.8 

261.5 

260.1 

255.9 

263.7 

275.1 

282.1 

280.1 

281.1 

Distance, 

km 

1932.7 

1937.4 

1946.9 

1951.1 

1955.9 

1970.6 

1975.2 

oo 

On 

2001.7 

vzooz 

2051.0 

2081.1 

2090.8 

2097.0 

2115.5 

2115.7 

2135.6 

2164.1 

2253.1 

2278.7 

2298.7 

2305.7 

2312.9 

Long., 
deg.  E 

35.827 

35.783 

22.903 

22.293 

35.685 

35.676 

22.802 

35.718 

35.197 

35.641 

21.617 

20.539 

20.313 

20.245 

19.940 

74.620 

19.894 

24.651 

26.151 

20.067 

77.225 

19.893 

27.715 

jZ 

«  do 

32.182 

32.155 

oo 

oo 

48.631 

32.009 

31.862 

45.074 

31.729 

31.772 

31.552 

45.617 

48.496 

49.419 

49.189 

50.058 

42.830 

47.919 

60.509 

62.719 

42.367 

43.238 

42.043 

64.199 

Station 

Code 

RUMJ 

SMAJ 

DEV 

UZH 

SALJ 

KFNJ 

CLO 

MASJ 

JER 

MKRJ 

BZS 

JOS 

NIE 

SPC 

KRA 

FRU 

PSZ 

NUR 

SUF 

BCI 

■8 

O 

J 

H 

PUK 

KJF 

A-239 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:19:59.93  46.754  48.289 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

' 

* 

u 

3 

y 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

o 

4* 

5/5 

5/T 

(V 

£ 

y 

> 

ca 

u 

H 

WO 

c/5 

Sn 

WD 

Cm 

Cl 

285.1 

285.6 

287.1 

290.3 

ZS6Z 

298.3 

295.3 

rooe 

rooe 

303.1 

303.2 

305.1 

307.1 

309.1 

307.7 

308.6 

308.9 

308.5 

309.2 

ZZIZ 

313.1 

312.8 

313.6 

Pn 

Distance, 

km 

2337.7 

2338.7 

VZLZZ 

2394.3 

2468.1 

2470.5 

2473.0 

2501.8 

oo 

oo 

o 

l/o 

(N 

2520.3 

2537.5 

2552.5 

2563.2 

2574.4 

2581.2 

2584.1 

2590.8 

2600.8 

ZZ\9Z 

2631.6 

2636.1 

2637.1 

2641.5 

Long., 
deg.  E 

17.103 

19.865 

16.293 

16.318 

33.442 

15.994 

17.627 

14.542 

14.433 

18.112 

13.943 

14.266 

17.204 

14.533 

13.578 

13.203 

14.427 

13.002 

6Z99Z 

12.878 

13.568 

13.345 

13.764 

Lat., 
deg.  N 

48.196 

41.348 

m 

oo 

d 

V-5 

48.265 

67.558 

45.829 

59.858 

49.988 

o 

o 

d 

I/O 

40.334 

50.873 

47.849 

OO 

r- 

OO 

d 

46.043 

49.131 

52.419 

45.739 

51.308 

67.371 

49.144 

46.442 

47.078 

45.709 

Station 

Code 

ZST 

TIR 

KSP 

VKA 

APA 

ZAG 

UPP 

PRU 

PRA 

LCI 

BRG 

MOA 

BRT 

LJU 

KHC 

BRN 

CEY 

CLL 

SOD 

WET 

RBL 

KBA 

TRI 

A-240 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:19:59.93  46.754  48.289 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

sc 

J 

<z> 

s 

<Zi 

Pg 

CL, 

316.1 

314.3 

316.2 

318.1 

321.6 

322.1 

322.1 

324.0 

323.3 

326.1 

325.1 

328.1 

326.4 

326.8 

328.0 

329.6 

328.7 

net 

332.1 

332.4 

332.6 

333.6 

Z£££ 

Pn 

Distance, 

km 

2656.1 

2657.2 

2689.4 

2702.8 

2722.8 

2736.8 

2742.6 

2765.6 

2779.2 

2787.7 

106  LZ 

2813.7 

2813.8 

2814.2 

2833.0 

2841.5 

2849.4 

2864.3 

2865.5 

2867.2 

2884.3 

2887.3 

2896.7 

Long., 
deg.  E 

12.433 

12.879 

13.696 

919  11 

15.308 

14.461 

11.222 

11.275 

r- 

h 

(N 

VO 

OO 

13.403 

099' II 

12.942 

27.007 

11.025 

LW0Z 

12.680 

11.215 

12.702 

12.717 

0LV6 

10.144 

10.526 

9.598 

J  z 

«  W) 

55.683 

47.721 

60.134 

50.665 

oo 

o 

41.658 

Z696t 

48.163 

53.253 

42.354 

46.048 

42.574 

69.755 

46.868 

67.840 

42.385 

61.040 

41.811 

41.758 

56.460 

46.687 

45.607 

59.649 

Station 

Code 

COP 

BHG 

HFS 

MOX 

SGO 

DUI 

GRF 

FUR 

ELT 

AQU 

CTI 

POI 

KEV 

OGA 

KIR 

MNS 

NB2 

RMP 

RDP 

MUD 

OSS 

SAL 

KON 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:19:59.93  46.754  48.289 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

WD 

J 

C/5 

Sn 

ttJD 

Oh 

336.6 

337.1 

339.1 

338.9 

341.3 

340.6 

341.5 

340.7 

S 

a. 

Distance, 

km 

2928.3 

2939.8 

2953.9 

2963.7 

2976.0 

2977.7 

2992.4 

2995.3 

Long., 
deg.  E 

9.345 

0LV6 

14.027 

9.009 

8.228 

8.493 

8.390 

m 

r- 

oo 

oo 

J  Z 

«  OJD 

47.251 

46.486 

37.989 

46.849 

48.676 

47.766 

47.481 

46.106 

Station 

Code 

SAX 

VDL 

GIB 

LLS 

BUH 

SLE 

ZUL 

TMA 

A-242 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:25:00.00  46.766  48.274 

Source 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

GS 

so 

SD 

so 

so 

GS 

GS 

so 

ISC 

CSE 

GS 

SD 

so 

so 

ISC 

CSE 

CSE 

CSE 

ISC 

ISC 

SD 

ISC 

Travel  Times,  sec 

CD 

u 

126.0 

353.0 

342.7 

349.0 

389.0 

432.1 

424.5 

427.8 

330.0 

390.0 

Sn 

OIIl 

115.0 

275.0 

280.1 

288.0 

306.0 

337.0 

342.7 

337.1 

344.1 

• 

CD 

CL 

8  961 

— 

C 

cu 

62.5 

62.0 

64.0 

O 

© 

© 

© 

oo 

o o 
O 

156.0 

158.8 

p 

oo 

I/O 

158.4 

162.0 

163.0 

176.0 

176.0 

189.0 

197.7 

189.9 

195.5 

in 

o 

o 

<N 

208.0 

210.0 

218.0 

Distance, 

km 

430.2 

431.1 

448.3 

(N 
o o 
o 
m 

cn 

o o 
in 

r* 

821.4 

1236.5 

1236.5 

1250.2 

1250.9 

1/0 

00 

(N 

1285.1 

1401.7 

1401.7 

in 

in 

00 

"3- 

1534.0 

1553.5 

1573.6 

1589.1 

1655.6 

1702.5 

1723.8 

r  lu 

CD  . 

S  c& 

o  O 

-J  -3 

46.630 

46.830 

47.130 

43.058 

39.720 

46.330 

36.568 

36.568 

51.386 

60.150 

o 

l> 

lO 

oo 

in 

58.570 

60.637 

60.637 

59.472 

28.198 

27.850 

27.675 

28.033 

26.725 

66.950 

25.944 

-  z 

tj  Ob 

43.070 

43.020 

42.810 

44.033 

43.583 

39.500 

55.115 

55.115 

35.738 

55.200 

56.416 

56.416 

56.827 

56.827 

36.308 

50.740 

50.425 

50.928 

44.589 

45.870 

39.660 

45.492 

Station 

Code 

DLM 

DBC 

BUY 

PYA 

soc 

GRS 

OBN 

OBN 

TEH 

SEVR& 

ARU 

ARU 

SVE 

SVE 

MHI 

ZEL& 

KB& 

POD& 

TLB 

VRI 

SAM 

MLR 

A-243 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

05:25:00.00  46.766  48.274 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

- 

h 

4 
u 

o 

£ 

I-* 

5 

ISC 

S9 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

CSE 

ISC 

Travel  Times,  sec 

ox 

J 

c/5 

469.0 

c 

cn 

ox 

cu 

fiu 

229.8 

237.0 

243.0 

248.0 

252.5 

263.0 

268.0 

267.0 

275.0 

280.0 

279.6 

282.0 

281.2 

s 

cu 

223.5 

226.0 

235.0 

235.0 

243.0 

257.0 

257.0 

258.8 

259.0 

264.1 

» 

01 

o 

§  1 
ts 

5 

1775.3 

1781.5 

1791.2 

1869.5 

1876.1 

1882.4 

1932.8 

1945.6 

1949.6 

OZOOZ 

2079.7 

2089.3 

2095.5 

2114.0 

6  91 13 

2134.1 

2159.9 

2162.3 

2251.3 

9'LLZZ 

2282.0 

2299.9 

2304.6 

Long., 
deg.  E 

28.628 

69.310 

25.075 

r- 

Os 

Tf 

rn 

(N 

23.598 

23.300 

52.526 

22.903 

22.293 

35.197 

20.539 

20.313 

20.245 

19.940 

74.620 

19.894 

20.455 

24.651 

26.151 

20.067 

76.000 

77.225 

19.893 

Date 

'24/83 

r  Z 

«  DX 

J  -S 

39.606 

41.340 

45.440 

47.673 

46.713 

51.293 

29.644 

45.883 

48.631 

31.772 

48.496 

49.419 

49.189 

50.058 

42.830 

47.919 

44.821 

60S09 

62.719 

42.367 

41.430 

43.238 

42.043 

as 

© 

Station 

Code 

— 

DST 

TAS 

LRR 

BMR 

CJR 

CYP 

SHI 

DEV 

UZH 

JER 

JOS 

NIE 

SPC 

KRA 

FRU 

PSZ 

BEO 

NUR 

SUF 

BCI 

NRN 

TLG& 

PUK 

A-244 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:25:00.00  46.766  48.274 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

" 

; 

i 

2 

£ 

s 

t 

j 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

DX 

- 

B 

C/5 

509.2 

CUD 

flu 

285.2 

285.5 

287.3 

290.2 

294.6 

297.2 

295.5 

oooe 

oooe 

oeoe 

303.1 

p 

lO 

o 

m 

307.0 

309.0 

307.6 

308.5 

oo 

o 

m 

308.1 

308.7 

313.0 

312.8 

313.5 

Pn 

281.0 

Distance, 

km 

2311.2 

2336.3 

2337.7 

2370.8 

2392.9 

2466.5 

2469.1 

2471.3 

2500.3 

2507.3 

2519.3 

2535.9 

2551.1 

2562.1 

2573.1 

2579.7 

2582.5 

2589.5 

2599.2 

2610.6 

2634.7 

2635.6 

2640.1 

r  td 

CUD  . 

5 

O 

J  “O 

27.715 

17.103 

19.865 

16.293 

16.318 

33.442 

15.994 

17.627 

14.542 

14.433 

18.112 

13.943 

14.266 

17.204 

14.533 

13.578 

13.203 

14.427 

13.002 

26.629 

13.568 

13.345 

13.764 

Lat., 
deg.  N 

64.199 

48.196 

41.348 

m 

oo 

o 

48.265 

67.558 

45.829 

59.858 

49.988 

o 

o 

o 

40.334 

m 

r- 

oo 

o 

47.849 

40.878 

46.043 

49.131 

52.419 

45.739 

51.308 

67.371 

46.442 

47.078 

45.709 

Station 

Code 

KJF 

ZST 

TIR 

KSP 

VKA 

APA 

ZAG 

UPP 

PRU 

PRA 

LCI 

BRG 

MOA 

BRT 

LJU 

KHC 

BRN 

CEY 

CLL 

SOD 

RBL 

KBA 

TRI 

A-245 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:25:00.00  46.766  48.274 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

o 

C f) 

Cfl' 

O 

s 

H 

> 

U 

H 

Dfl 

</) 

Sn 

CJD 

flu 

flu 

316.0 

Z9  ie 

318.0 

321.5 

322.0 

321.8 

323.7 

323.7 

326.0 

325.0 

ooze 

328.0 

326.5 

327.6 

329.5 

329.1 

331.0 

332.0 

332.0 

332.6 

333.5 

333.7 

336.2 

Pll 

o 

c  a 

C5  5 

ts 

5 

2654.4 

2687.7 

2701.2 

2721.8 

2735.7 

2741.0 

2764.1 

2779.5 

2786.5 

2788.7 

2812.1 

2812.5 

2812.7 

2831.3 

2840.3 

2847.6 

2863.2 

2864.4 

2865.5 

2882.8 

2885.9 

2895.0 

2926.8 

r  a 

OU  . 

JE*  ^ 
o  a> 

-J  -a 

12.433 

969TI 

919*11 

15.308 

14.461 

11.222 

11.275 

86.277 

13.403 

0S911 

27.007 

12.942 

11.025 

LW0Z 

12.680 

11.215 

12.702 

12.717 

9.170 

10.144 

10.526 

9.598 

9.345 

Lat., 
deg.  N 

55.683 

60.134 

50.665 

oo 

un 

»o 

© 

41.658 

49.692 

48.163 

53.253 

42.354 

46.048 

69.755 

42.574 

46.868 

67.840 

42.385 

61.040 

41.811 

oo 

to 

56.460 

46.687 

45.607 

59.649 

47.251 

Station 

Code 

COP 

HFS 

MOX 

SGO 

DUI 

GRF 

FUR 

ELT 

AQU 

CTI 

KEV 

POI 

OGA 

KIR 

MNS 

NB2 

RMP 

RDP 

MUD 

OSS 

SAL 

KON 

SAX 

A-246 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/24/83  05:25:00.00  46.766  48.274 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

ox 

-J 

m 

s 

C/3 

OX 

O. 

cu 

337.0 

oo 

m 

m 

338.5 

340.9 

340.4 

341.2 

340.5 

c 

Q- 

Distance, 

km 

2938.4 

2952.9 

2962.3 

2974.5 

2976.2 

2990.9 

2993.8 

Long., 
deg.  E 

9.470 

14.027 

6006 

8.228 

8.493 

8.390 

8.873 

uZ. 
a  ox 

73 

46.486 

37.989 

46.849 

48.676 

47.766 

oo 

"3- 

46.106 

Station 

Code 

VDL 

GIB 

LLS 

BUH 

SLE 

ZUL 

TMA 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

21/84  02:59:59.81  51.358  53.319 

Source 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

" 

* 

u 

D 

l 

z 

r 

so 

SO 

GO 

o 

so 

C/3 

a 

so 

SO 

SO 

so 

GS 

so 

so 

so 

so 

ISC 

so 

so 

GS 

so 

ISC 

ISC 

GS 

o 

CJ 

c n 

t*T 

<u 

£ 

H 

> 
c z 

0m 

OX) 

-1 

187.5 

300.2 

331.2 

338.2 

c 

157.5 

184.7 

<N 

m 

(N 

245.7 

253.2 

273.2 

265.2 

309.7 

355.2 

384.2 

OX) 

CL, 

104.5 

127.2 

193.2 

cu 

c 

a. 

6*98 

102.2 

103.2 

135.7 

137.2 

142.2 

147.2 

152.2 

152.0 

153.0 

175.2 

181.2 

191.7 

194.2 

200.2 

204.2 

208.2 

211.2 

212.2 

218.3 

219.5 

Z6ZZ 

9J 

U 

c  s 

2 1 

uo 

5 

659.5 

773.1 

m 

1047.2 

OO 

o 

1117.7 

1144.6 

1176.9 

1189.6 

1189.6 

OO 

1423.6 

1535.1 

1539.6 

1573.7 

1588.6 

1651.5 

1673.2 

1712.3 

1740.1 

1752.2 

1839.7 

Long., 
deg.  E 

58.570 

60.637 

60.637 

46.830 

47.130 

43.058 

37.625 

47.730 

36.568 

36.568 

37.433 

46.330 

58.108 

58.350 

46.327 

34.116 

69.310 

66.950 

30.324 

59.472 

50.898 

28.818 

. 

a  W) 

-o 

56.416 

56.827 

56.827 

43.020 

42.810 

44.033 

55.738 

o 

OO 

■** 

55.115 

55.115 

44.800 

39.500 

37.948 

37.950 

38.068 

44.949 

41.340 

39.660 

59.773 

36.308 

35.663 

46.998 

r- 

o 

Station 

Code 

ARU 

SVE 

SVE 

DBC 

BUY 

PYA 

MOS 

AKT 

OBN 

OBN 

ANN 

GRS 

VAN 

ASH 

TAB 

SIM 

TAS 

SAM 

PUL 

MHI 

IR2 

KIS 

A-248 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  02:59:59.81  51.358  53.319 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

" 

j 

* 

D 

u 

r 

SO 

so 

so 

so 

ISC 

ISC 

ISC 

SO 

ISC 

SO 

CSE 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

so 

Travel  Times,  sec 

DD 

571.9 

C/3 

460.6 

Sn 

CD 

a. 

Cl 

242.7 

248.2 

257.9 

260.2 

ZZ9Z 

Pn 

233.7 

233.2 

236.4 

235.0 

245.2 

247.1 

246.2 

248.1 

250.0 

250.0 

250.2 

254.2 

249.2 

253.2 

251.8 

252.4 

253.2 

254.8 

257.2 

Distance, 

km 

1861.8 

9T981 

1876.0 

1886.2 

08161 

1959.9 

1966.8 

1974.0 

1976.3 

1986.2 

2006.3 

2007.1 

2017.7 

2034.4 

2036.3 

2038.7 

2051.6 

2062.0 

2065.5 

2076.2 

2079.2 

2089.3 

6'Z0\Z 

Long., 
deg.  E 

68.760 

74.620 

72.370 

o 

,<N 

o 

oo 

27.562 

27.617 

27.283 

69.780 

28.153 

76.950 

77.225 

77.230 

28.033 

27.050 

24.651 

26.725 

26.151 

27.715 

24.031 

23.300 

26.174 

26.545 

71.530 

J  ** 

es  bx) 

T5 

38.570 

42.830 

40.750 

o 

o 

o 

to 

47.193 

46.217 

46.550 

37.900 

45.185 

VO 

(N 

rn 

43.238 

43.230 

44.589 

45.517 

60.509 

45.870 

62.719 

64.199 

49.819 

51.293 

45.822 

45.138 

37.480 

Station 

Code 

DSH 

FRU 

ANR 

SEM 

IAS 

PPE 

CLI 

KUL 

CFR 

AAA 

TLG& 

AAB 

TLB 

BRD 

NUR 

VRI 

SUF 

KJF 

LVV 

CYP 

cvo 

ISR 

KHO 

A-249 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

'21/84  02:59:59.81  51.358  53.319 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

- 

id 

u 

Q 

£ 

M 

r 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

COD 

(Z) 

Sn 

3d 

CL 

261.7 

268.0 

270.2 

<N 

vd 

r- 

<N 

ZZLZ 

271.4 

273.0 

273.2 

282.2 

279.5 

281.7 

281.2 

285.6 

285.2 

283.3 

287.2 

284.2 

286.3 

288.7 

291.7 

6363 

292.2 

C 

CL 

258.6 

Distance, 

km 

2105.5 

2112.0 

2176.1 

2180.6 

2186.2 

2187.0 

2208.7 

2211.0 

2226.3 

oeoec 

2303.9 

2304.6 

2310.2 

2335.2 

2336.4 

2339.9 

2351.2 

2353.0 

VZLiZ 

2402.0 

2405.6 

2420.6 

Z'ZZPZ 

Long., 
deg.  E 

33.442 

25.944 

29.059 

26.000 

25.038 

75.923 

27.757 

28.430 

22.293 

22.903 

63993 

27.863 

28.628 

20.313 

LUTZ 

19.940 

22.802 

20.539 

20.237 

17.627 

21.617 

19.894 

33.331 

jZ 
«  e& 

67.558 

45.492 

41.066 

44.167 

45.268 

39.517 

41.822 

41.147 

48.631 

45.883 

67.371 

40.347 

39.606 

49.419 

45.393 

oo 

O 

o 

45.074 

48.496 

63.815 

59.858 

45.617 

47.919 

34.962 

o 

Station 

Code 

APA 

MLR 

ISK 

CGN 

CMP 

KSH 

DMK 

CTT 

UZH 

DEV 

SOD 

EDC 

DST 

NIE 

GZR 

KRA 

CLO 

JOS 

UME 

UPP 

BZS 

PSZ 

CSS 

A-250 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  02:59:59.81  51.358  53.319 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

CD 

-J 

C/5 

Sn 

DU 

a- 

cu 

294.4 

295.3 

296.2 

296.5 

296.9 

297.2 

296.0 

300.2 

302.5 

303.2 

(N 

o 

m 

304.5 

304.0 

305.7 

308.2 

308.2 

310.2 

311.2 

311.7 

312.2 

315.2 

315.2 

315.2 

c 

- 

Distance, 

kni 

2435.7 

2441.7 

2456.0 

2458.2 

2458.7 

2460.1 

2463.2 

2499.3 

2512.5 

2527.3 

2539.2 

2545.4 

2553.3 

2564.4 

2576.7 

2588.8 

2602.8 

2603.8 

2624.2 

V6Z9Z 

2651.9 

2654.2 

2661.8 

Long., 
deg.  E 

21.743 

26.325 

71.909 

29.908 

18.194 

35.740 

27.007 

19.024 

71.424 

20.455 

73.264 

71.743 

20.417 

16.293 

70.203 

22.570 

£017,1 

66.950 

6ZVIZ 

35.197 

16.362 

16.318 

16.558 

J  * 

T3 

44.863 

39.826 

33.824 

36.748 

50.083 

33.270 

69.755 

oo 

32.981 

44.821 

33.658 

32.794 

67.840 

50.843 

31.744 

41.321 

48.196 

8810€ 

41.972 

31.772 

48.248 

48.265 

47.683 

Station 

Code 

SSR 

EZN 

CEP 

ELL 

RAC 

HRI 

KEY 

BUD 

CPA 

BEO 

CHCP 

THW 

KIR 

KSP 

DRP 

VAY 

ZST 

QUE 

SKO 

JER 

VIE 

VKA 

SOP 

A-251 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

02:59:59.81  51.358  53.319 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

- - 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

- 

* 

u 

£ 

Z 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GO 

o 

GO 

o 

ISC 

ISC 

ISC 

ISC 

— 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

OJD 

J 

Travel  Times,  sec 

CO 

c 

l Z) 

CJD 

eu 

CU 

315.0 

312.5 

316.8 

317.6 

319.0 

317.8 

318.6 

318.2 

319.2 

319.2 

319.5 

318.4 

319.5 

320.2 

320.2 

319.7 

321.2 

vozz 

322.8 

322.5 

321.8 

322.1 

324.2 

c 

Sm 

Distance, 

km 

ZS99Z 

2673.0 

2681.3 

2686.8 

2694.0 

6P69Z 

2701.4 

2705.8 

2706.9 

2706.9 

ZWLZ 

2711.3 

2713.7 

2715.7 

2719.7 

2722.3 

2725.8 

2729 .1 

2752.3 

2753.3 

2755.4 

2765.7 

2771.3 

Long., 
deg.  E 

Z69ZZ 

72.672 

23.232 

87.695 

20.067 

22.884 

23.588 

18.928 

88.083 

m 

oo 

p 

oo 

oo 

14.542 

12.433 

23.209 

14.433 

13.291 

13.943 

19.893 

22.592 

19.499 

23.360 

20.788 

11.215 

19.865 

Date 

'21/84 

Lat., 
deg.  N 

39.111 

31.921 

39.312 

43.821 

42.367 

39.446 

38.706 

ZZ969 

69.430 

69.430 

49.988 

55.683 

38.879 

O 

o 

d 

yr\ 

52.472 

oo 

d 

42.043 

39.235 

42.052 

38.201 

40.624 

61.040 

41.348 

r- 

o 

Station 

Code 

VSK 

SARP 

VNE 

WMQ 

BCI 

VGL 

VMA 

TRO 

NRI 

NRI 

PRU 

COP 

ISA 

PRA 

BRL 

BRG 

PUK 

VFI 

SDA 

VTH 

KBN 

NB2 

TIR 

A-252 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  02:59:59.81  51.358  53.319 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

" 

* 

3 

s 

Z 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OX) 

c/i 

Sn 

OX) 

C~ 

a- 

323.3 

323.8 

325.2 

325.3 

326.7 

327.4 

327.9 

329.7 

329.7 

330.7 

332.5 

333.1 

333.2 

334.5 

335.2 

336.4 

336.2 

338.2 

339.2 

338.9 

341.5 

s 

Cm 

Distance, 

km 

2771.9 

On 

r- 

<N 

VLLLZ 

2778.1 

2807.1 

2808.3 

2813.2 

2829.9 

2850.8 

2855.7 

2877.3 

2880.3 

2885.8 

2901.8 

2910.9 

2914.3 

VSZ6Z 

2947.3 

2947.4 

NO 

yn 

as 

<N 

2983.9 

Long., 
deg.  E 

13.002 

22.900 

34.997 

22.340 

19.949 

13.578 

14.266 

20.011 

9.598 

12.878 

14.533 

11.877 

91911 

0LV6 

13.345 

12.879 

13.568 

13.764 

11.222 

18.112 

17.204 

Lat., 
deg.  N 

51.308 

38.316 

30.345 

38.782 

CO 

o 

o 

49.131 

47.849 

40.295 

59.649 

49.144 

46.043 

50.314 

50.665 

56.460 

OO 

r- 

o 

47.721 

46.442 

45.709 

49.692 

40.334 

OO 

r- 

OO 

o 

Station 

Code 

CLL 

VAG 

PRNI 

VPA 

BERA 

KHC 

MOA 

TPE 

KONO 

WET 

LJU 

HOF 

MOX 

MUD 

KBA 

BHG 

RBL 

TRI 

GRF 

LCI 

BRT 

A-253 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  03:04:59.71  51.371  53.337 

Source 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

SO 

so 

SO 

GS 

so 

so 

so 

SO 

SO 

so 

so 

GS 

so 

ISC 

so 

so 

GS 

ISC 

ISC 

so 

so 

so 

D£ 

180.5 

221.3 

300.3 

328.3 

338.3 

c n 

Travel  Times,  sec 

Sn 

152.5 

183.3 

239.3 

245.3 

254.3 

273.3 

274.3 

310.3 

388.3 

410.5 

OD 

£- 

104.5 

127.5 

192.8 

On 

C 

a. 

p 

oo 

00 

102.3 

102.3 

135.8 

138.3 

143.3 

145.3 

152.7 

153.1 

153.3 

OO 

I/O 

r- 

182.3 

195.3 

201.3 

203.3 

208.6 

211.3 

218.3 

220.3 

234.3 

234.7 

236.5 

Distance, 

km 

657.7 

771.2 

771.2 

1049.1 

00901 

96111 

1145.0 

1178.7 

1190.1 

1190.1 

1386.2 

1425.4 

1540.7 

1575.5 

1590.2 

1651.3 

1673.3 

1741.0 

1753.8 

61981 

6*1981 

1875.7 

§  & 

-J  T3 

58.570 

60.637 

60.637 

46.830 

47.130 

43.058 

37.625 

47.730 

36.568 

36.568 

37.433 

46.330 

58.350 

46.327 

34.116 

69.310 

66.950 

59.472 

50.898 

68.760 

74.620 

72.370 

Lat., 
deg.  N 

56.416 

56.827 

56.827 

43.020 

42.810 

44.033 

55.738 

o 

oo 

TT 

55.115 

55.115 

o 

o 

oo 

39.500 

37.950 

38.068 

44.949 

41.340 

39.660 

36.308 

35.663 

38.570 

42.830 

40.750 

Station 

Code 

ARU 

SVE 

SVE 

DEC 

BUY 

PYA 

MOS 

AKT 

OBN 

OBN 

ANN 

GRS 

ASH 

TAB 

SIM 

TAS 

SAM 

MHI 

IR2 

DSH 

FRU 

ANR 

A-254 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  03:04:59.71  51.371  53.337 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

so 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

so 

CSE 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

Travel  Times,  sec 

wo 

-J 

571.9 

C/5 

460.9 

Sn 

OD 

P* 

C- 

257.9 

263.3 

268.1 

270.3 

Pn 

234.6 

239.3 

244.4 

246.8 

245.3 

246.2 

246.3 

246.5 

250.1 

250.6 

250.3 

254.3 

251.2 

253.8 

252.3 

253.6 

257.3 

257.3 

260.3 

261.3 

Distance, 

km 

00 

rf 

oo 

oo 

1919.4 

1958.5 

1961.3' 

1968.2 

1974.1 

1977.8 

1985.4 

2005.5 

2006.4 

2019.2 

2035.9 

2036.3 

2040.1 

2051.3 

2061.5 

YLL0Z 

2080.6 

2090.7 

2102.8 

2113.5 

2177.8 

2182.1 

Long., 
deg.  E 

80.250 

27.562 

58.642 

27.617 

27.283 

69.780 

28.153 

76.950 

77.225 

77.230 

28.033 

27.050 

24.651 

26.725 

26.151 

27.715 

23.300 

PLV9Z 

26.545 

71.530 

25.944 

29.059 

26.000 

Lat., 
deg.  N 

50.400 

47.193 

34.143 

46.217 

46.550 

37.900 

45.185 

43.267 

43.238 

43.230 

44.589 

45.517 

60S09 

45.870 

62.719 

64.199 

51.293 

45.822 

45.138 

37.480 

45.492 

41.066 

44.167 

Station 

Code 

SEM 

IAS 

KHI 

PPE 

CLI 

KUL 

CFR 

AAA 

■a 

- 

H 

AAB 

TLB 

BRD 

NUR 

VRI 

SUF 

KJF 

CYP 

cvo 

ISR 

KHO 

MLR 

ISK 

CGN 

A-255 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  03:04:59.71  51.371  53.337 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

" 

* 

u 

o 

£ 

s 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

-J 

(A 

Sn 

01 

(X 

CU 

272.3 

276.3 

272.5 

272.6 

9'99Z 

280.3 

282.3 

281.8 

282.3 

285.7 

283.5 

286.6 

287.3 

284.3 

286.0 

_ 

288.6 

292.3 

293.0 

292.8 

294.8 

295.4 

296.4 

296.8 

Pn 

Distance, 

km 

2186.5 

2187.6 

2212.7 

2280.5 

2303.3 

2304.3 

2306.3 

2312.0 

2336.3 

2340.9 

2349.0 

2352.6 

2354.1 

ZZLZZ 

vzotz 

2407.0 

2421.7 

2424.0 

2437.1 

2443.4 

2456.2 

2459.7 

Long., 
deg.  E 

75.923 

25.038 

27.757 

28.430 

28.357 

26.629 

22.903 

27.863 

28.628 

20.313 

19.940 

20.245 

22.802 

20.539 

20.237 

17.627 

21.617 

19.894 

33.331 

21.743 

26.325 

71.909 

18.194 

J  55 

a  ojd 

-3 

39.517 

45.268 

41.822 

41.147 

40.266 

67.371 

45.883 

40.347 

39.606 

49.419 

OO 

in 

o 

© 

m 

49.189 

45.074 

48.496 

63.815 

59.858 

45.617 

47.919 

34.962 

44.863 

39.826 

33.824 

m 

OO 

O 

O 

in 

Station 

Code 

KSH 

CMP 

DMK 

CTT 

KCT 

SOD 

DEV 

EDC 

DST 

NIE 

KRA 

SPC 

CLO 

JOS 

UME 

UPP 

BZS 

PSZ 

CSS 

SSR 

EZN 

CEP 

RAC 

A-256 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  03:04:59.71  51.371  53.337 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

OX 

-J 

Travel  Times,  sec 

579.3 

C 

yj 

OX 

0- 

CL 

9963 

297.8 

V96Z 

297.3 

300.3 

302.6 

303.3 

304.4 

304.5 

303.6 

306.0 

308.6 

309.3 

312.8 

315.3 

315.5 

315.6 

315.1 

317.5 

318.1 

318.1 

318.7 

318.5 

Pn 

Distance, 

km 

2460.1 

2462.0 

2462.4 

2489.7 

2500.5 

2512.7 

2528.7 

2539.3 

2545.6 

2552.7 

2565.3 

2577.1 

2603.9 

2631.4 

2652.9 

2655.2 

2666.9 

2673.1 

2682.9 

2685.6 

2696.5 

VtOLZ 

2705.0 

Long., 
deg.  E 

29.908 

35.740 

27.007 

£9Z'LZ 

19.024 

71.424 

20.455 

73.264 

71.743 

20.417 

16.293 

70.203 

17.103 

35.197 

16.362 

16.318 

23.693 

72.672 

23.232 

87.695 

22.884 

23.588 

m 

oo 

O 

oo 

oo 

r  Z 

«S  ojd 

-a 

36.748 

33.270 

69.755 

38.398 

47.484 

32.981 

44.821 

33.658 

32.794 

67.840 

50.843 

31.744 

48.196 

31.772 

48.248 

48.265 

39.111 

31.921 

39.312 

43.821 

39.446 

38.706 

69.430 

Station 

Code 

ELL 

HRI 

KEY 

IZM 

BUD 

CPA 

BEO 

CHCP 

THW 

KIR 

KSP 

DRP 

ZST 

JER 

VIE 

VKA 

VSK 

SARP 

VNE 

WMQ 

VGL 

VMA 

NRI 

A-257 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  03:04:59.71  51.371  53.337 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

OX) 

Travel  Times,  sec 

c n 

Sn 

OJD 

0* 

* 

318.7 

317.7 

oo 

oo 

cn 

319.3 

319.9 

320.3 

320.3 

319.8 

320.8 

(N 

(N 

cn 

Z'ZZZ 

323.3 

324.2 

325.3 

325.9 

327.5 

328.0 

329.6 

331.1 

332.6 

333.2 

333.3 

334.6 

Pn 

Distance, 

km 

2705.0 

2705.1 

2711.7 

VZILZ 

2715.4 

2716.6 

V0ZLZ 

ViZLZ 

2730.7 

2755.0 

2765.7 

L'ZLLZ 

2776.6 

2779.3 

2779.8 

2809.3 

2814.2 

2851.0 

2856.6 

2878.5 

2881.2 

2886.6 

2902.2 

Long., 
deg.  E 

CO 

oo 

p 

oo 

oo 

18.928 

12.433 

14.542 

23.209 

14.433 

13.291 

13.943 

22.592 

23.360 

11.215 

13.002 

22.900 

34.997 

22.340 

13.578 

14.266 

9.598 

12.878 

14.533 

11.877 

919TI 

OZ.1’6 

J'* 

«  W) 

73 

69.430 

69.632 

55.683 

49.988 

38.879 

o 

o 

o 

52.472 

50.873 

39.235 

38.201 

61.040 

51.308 

38.316 

30.345 

38.782 

49.131 

47.849 

59.649 

49.144 

46.043 

50.314 

50.665 

56.460 

g  * 

.2  -S 

IS  o 

2  U 

</> 

NRI 

TRO 

COP 

PRU 

ISA 

PRA 

BRL 

BRG 

VFI 

VTH 

NB2 

CLL 

VAG 

PRNI 

VPA 

KHC 

MOA 

KONO 

WET 

LJU 

HOF 

MOX 

MUD 

A-258 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  03:04:59.71  51.371  53.337 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

OD 

-J 

Travel  Times,  sec 

C/3 

Sn 

OX) 

0- 

— 

335.3 

337.2 

336.3 

339.3 

337.8 

339.1 

341.7 

Pn 

— 

Distance, 

km 

2912.0 

2915.4 

2926.2 

2948.3 

2948.4 

2958.2 

2985.3 

Long., 
deg.  E 

13.345 

12.879 

13.568 

ZZZ'll 

13.764 

18.112 

17.204 

Lat., 
deg.  N 

OO 

r* 

o 

47.721 

46.442 

Z696P 

45.709 

40.334 

OO 

r- 

OO 

o 

Station 

Code 

KBA 

BHG 

RBL 

GRF 

TRI 

LCI 

BRT 

A-259 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  03:09:59.85  51.391  53.351 

Source 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

so 

so 

GS 

so 

so 

so 

so 

so 

so 

so 

so 

so 

so 

ISC 

GS 

so 

so 

ISC 

ISC 

so 

so 

so 

Travel  Times,  sec 

DX5 

TT 

oo 

220.2 

299.2 

330.2 

336.2 

C/3 

Sn 

155.4 

183.2 

m 

(N 

245.2 

254.2 

273.2 

274.0 

386.2 

411.2 

5 U) 

a. 

104.9 

127.2 

193.9 

Pm 

Pn 

87.4 

102.4 

102.8 

136.2 

137.7 

143.2 

146.2 

153.2 

143.2 

152.7 

175.5 

oo 

192.5 

200.2 

204.2 

208.5 

211.4 

Z6\Z 

220.0 

233.2 

236.4 

234.1 

Distance, 

km 

655.2 

768.8 

768.8 

1051.5 

1062.4 

1121.9 

1144.6 

1181.2 

66811 

1189.9 

oo 

oo 

m 

1427.9 

1538.0 

p 

oo 

r- 

lO 

1591.9 

1651.8 

1674.2 

1742.8 

1756.1 

61981 

1876.0 

1883.5 

Long., 
deg.  E 

58.570 

60.637 

60.637 

46.830 

47.130 

43.058 

37.625 

47.730 

36.568 

36.568 

37.433 

46.330 

OO 

O 

OO 

46.327 

34.116 

69.310 

66.950 

59.472 

50.898 

74.620 

72.370 

o 

CN 

d 

00 

Lat., 
deg.  N 

56.416 

56.827 

56.827 

43.020 

42.810 

44.033 

55.738 

41.480 

55.115 

55.115 

44.800 

39.500 

37.948 

38.068 

44.949 

41.340 

39.660 

36.308 

35.663 

42.830 

o 

d 

o 

o 

d 

Station 

Code 

ARU 

SVE 

SVE 

DBC 

BUY 

PYA 

MOS 

AKT 

OBN 

OBN 

ANN 

GRS 

VAN 

TAB 

SIM 

TAS 

SAM 

MHI 

IR2 

FRU 

ANR 

SEM 

A-260 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  03:09:59.85  51.391  53.351 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

GS 

CSE 

SO 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

WD 

571.7 

c n 

460.5 

s 

</> 

DJC 

— 

Cn 

258.0 

Pn 

243.2 

244.3 

246.7 

247.2 

247.0 

245.7 

248.3 

250.0 

250.3 

250.2 

250.4 

254.2 

255.2 

_ 

254.7 

253.2 

253.1 

257.2 

260.2 

261.9 

262.2 

268.0 

270.2 

VZLZ 

Distance, 

km 

1920.5 

1960.4 

1962.5 

1969.4 

1974.9 

1979.2 

1985.2 

2005.3 

V9Q0Z 

2020.6 

2035.6 

2037.2 

2041.4 

2048.3 

2050.3 

2060.3 

2081.9 

03603 

2103.5 

2114.7 

2179.5 

2183.5 

2212.0 

Long., 
deg.  E 

27.562 

58.642 

27.617 

27.283 

69.780 

28.153 

76.950 

77.225 

77.230 

28.033 

24.651 

27.050 

26.725 

76.000 

26.151 

27.715 

VLY9Z 

26.545 

71.530 

25.944 

29.059 

26.000 

27.757 

Lat., 
deg.  N 

47.193 

34.143 

46.217 

46.550 

37.900 

45.185 

43.267 

43.238 

43.230 

44.589 

60.509 

45.517 

45.870 

41.430 

62.719 

64.199 

45.822 

45.138 

37.480 

45.492 

41.066 

44.167 

41.822 

Station 

Code 

IAS 

KHI 

PPE 

CLI 

KUL 

CFR 

AAA 

O 

H 

AAB 

TLB 

NUR 

BRD 

VRI 

NRN 

SUF 

KJF 

cvo 

ISR 

KHO 

MLR 

ISK 

CGN 

DMK 

A-261 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  03:09:59.85  51.391  53.351 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

£ 

- 

D 

£ 

3 

r 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

C J 

a> 

rJ) 

£ 

OX) 

C/3 

Sn 

H 

> 

s. 

H 

OX) 

a. 

<N 

oo 

(N 

281.2 

281.2 

285.7 

285.2 

283.8 

286.7 

287.2 

284.2 

286.3 

288.7 

292.2 

293.0 

ZZ6Z 

294.7 

295.3 

296.2 

297.2 

295.6 

297.0 

297.2 

Pn 

274.2 

279.8 

cT 

o 

5  J 

5 

Z8ZZZ 

2301.8 

2305.4 

2308.0 

2313.8 

2336.9 

2338.9 

2341.5 

2349.7 

2353.7 

2354.9 

2371.2 

2401.6 

2408.0 

2422.6 

Z9ZPZ 

2438.2 

2445.1 

2457.1 

2460.3 

2460.8 

2462.1 

2464.3 

OX)  w 

5  m 

O  4> 

J  TJ 

22.293 

26.629 

22.903 

27.863 

28.628 

20.313 

LLL’ll 

19.940 

20.245 

Z08ZZ 

20.539 

20.237 

17.627 

21.617 

19.894 

33.331 

21.743 

26.325 

71.909 

18.194 

27.007 

29.908 

35.740 

Lat., 
deg.  N 

48.631 

67.371 

45.883 

40.347 

39.606 

49.419 

45.393 

oo 

»o 

o 

o 

«o 

49.189 

45.074 

48.496 

63.815 

59.858 

45.617 

47.919 

34.962 

44.863 

39.826 

33.824 

CO 

oo 

o 

o' 

uo 

69.755 

36.748 

33.270 

Station 

Code 

UZH 

SOD 

DEV 

EDC 

DST 

NIE 

GZR 

KRA 

SPC 

CLO 

JOS 

UME 

UPP 

BZS 

PSZ 

CSS 

SSR 

EZN 

CEP 

RAC 

KEY 

ELL 

HR1 

A-262 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  03:09:59.85  51.391  53.351 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

” 

i 

2 

£ 

3 

t 

Z 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

Travel  Times,  sec 

OX 

J 

c n 

Sn 

ox 

CL. 

CU 

ZL6Z 

300.2 

301.9 

303.2 

304.3 

304.6 

304.0 

305.9 

oo 

o 

m 

308.6 

310.3 

309.9 

311.7 

312.2 

315.5 

315.5 

316.0 

316.0 

316.4 

317.5 

318.2 

317.9 

318.7 

s 

a. 

Distance, 

j 

2491.5 

2501.3 

2513.7 

2529.8 

2540.1 

2546.5 

2551.3 

2565.7 

<N 

oo 

(N 

2591.8 

2604.6 

2605.8 

VLZ9Z 

2633.7 

2653.6 

2655.9 

2663.6 

2668.5 

2674.1 

2684.5 

2684.8 

2698.1 

2702.6 

Long., 
deg.  E 

27.263 

19.024 

71.424 

20.455 

73.264 

71.743 

20.417 

16.293 

70.203 

22.570 

17.103 

66.950 

21.439 

35.197 

16.362 

16.318 

16.558 

23.693 

72.672 

23.232 

87.695 

22.884 

88.083 

-  z 

U  . 

C5  OX 

38.398 

47.484 

32.981 

44.821 

33.658 

32.794 

67.840 

cn 

oo 

o 

lO 

31.744 

41.321 

48.196 

OO 

OO 

© 

41.972 

31.772 

48.248 

48.265 

47.683 

39.111 

31.921 

39.312 

43.821 

39.446 

69.430 

Station 

Code 

IZM 

BUD 

CPA 

BEO 

CHCP 

THW 

KIR 

KSP 

DRP 

VAY 

ZST 

QUE 

SKO 

JER 

VIE 

VKA 

SOP 

VSK 

SARP 

VNE 

WMQ 

VGL 

NRI 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  03:09:59.85  51.391  53.351 

Source 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

% 

£ 

5 

£ 

z 

r 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

WD 

<7> 

tl 

Pm 

o o 

m 

317.5 

318.4 

318.7 

319.5 

319.8 

320.2 

328.2 

319.7 

320.7 

322.6 

322.3 

323.5 

324.1 

326.2 

325.2 

326.3 

327.4 

328.2 

329.7 

331.0 

332.5 

333.1 

- 

Pn 

Distance, 

km 

2702.6 

2703.7 

2704.7 

2711.6 

2712.6 

2717.0 

VLILZ 

2720.6 

2723.5 

cn 

<N 

m 

r- 

<N 

2756.7 

2765.1 

2773.0 

OO 

r- 

<N 

2781.4 

2781.7 

2791.1 

2809.8 

2814.9 

2850.5 

oo 

<N 

2879.3 

2881.6 

Long., 
deg.  E 

m 

oo 

p 

oo 

oo 

18.928 

23.588 

12.433 

14.542 

60ZZZ 

14.433 

13.291 

13.943 

Z69ZZ 

09ZZZ 

11.215 

13.002 

006  33 

22.340 

34.997 

94.087 

13.578 

14.266 

9.598 

12.878 

14.533 

11.877 

*  Lat., 
deg.  N 

69.430 

69.632 

38.706 

55.683 

49.988 

38.879 

o 

o 

d 

m 

52.472 

m 

oo 

d 

in 

39.235 

38.201 

61.040 

51.308 

38.316 

(N 

oo 

oo 

30.345 

51.563 

49.131 

47.849 

59.649 

49.144 

46.043 

50.314 

Station 

Code 

NRI 

TRO 

VMA 

COP 

PRU 

ISA 

PRA 

BRL 

BRG 

VFI 

VTH 

NB2 

CLL 

OVA 

VPA 

PRNI 

UER 

KHC 

MOA 

KONO 

WET 

LJU 

HOF 

A-264 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/21/84  03:09:59.85  51.391  53.351 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OJD 

J 

C/5 

Sn 

WJ 

cu 

- 

333.2 

334.6 

335.7 

337.2 

336.2 

339.3 

338.2 

338.9 

341.7 

Pn 

Distance, 

km 

2887.0 

2902.0 

<N 

On 

CN 

2916.0 

o 

<N 

ON 

<N 

2948.7 

2949.3 

2959.6 

2986.6 

Long., 
deg.  E 

9191 1 

9.170 

13.345 

12.879 

13.568 

11.222 

13.764 

18.112 

17.204 

JZ. 

«  D£ 

50.665 

56.460 

OO 

r- 

o 

47.721 

46.442 

Z696t 

45.709 

40.334 

OO 

OO 

o 

Station 

Code 

MOX 

MUD 

KBA 

BHG 

RBL 

GRF 

TRI 

LCI 

BRT 

A-265 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/11/84  19:00:00.20  65.05  55.10 

Source 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

* 

U 

D 

U 

r 

CSE 

so 

so 

so 

SO 

CSE 

ISC 

ISC 

ISC 

so 

so 

GS 

ISC 

GS 

so 

so 

ISC 

ISC 

ISC 

CSE 

so 

SO 

Travel  Times,  sec 

6X5 

J 

143.6 

269.8 

271.6 

311.9 

393.8 

428.8 

to 

oo 

CN 

to 

C« 

292.3 

291.3 

351.8 

426.5 

433.8 

oo 

TT 

Sn 

125.1 

222.8 

219.1 

255.6 

289.8 

308.8 

331.8 

352.3 

405.9 

WD 

CL 

83.9 

154.8 

159.8 

239.6 

CL 

240.5 

Pn 

71.4 

124.2 

124.8 

124.8 

130.2 

143.7 

163.6 

164.8 

165.8 

176.2 

176.8 

oo 

r- 

© 

oo 

187.8 

oo 

oo 

OO 

OO 

194.7 

200.6 

206.7 

230.5 

233.8 

235.8 

Distance, 

km 

524.3 

963.0 

963.0 

979.8 

1005.2 

1131.5 

1295.6 

1299.4 

1303.0 

1396.9 

1396.9 

1406.1 

1432.4 

1484.3 

1501.3 

1501.3 

1556.3 

1616.0 

1663.5 

1869.3 

1904.6 

1914.3 

r  nj 

WJ 

5  si 
o 

J  "O 

65.790 

60.637 

60.637 

58.570 

33.442 

60.150 

26.629 

27.007 

27.715 

30.324 

30.324 

37.625 

26.151 

88.083 

36.568 

36.568 

20.417 

24.651 

CO 

CN 

© 

CN 

40.508 

27.833 

83.266 

J  z 

C5  CJD 

J  £ 

T3 

66.820 

56.827 

56.827 

56.416 

67.558 

55.200 

67.371 

69.755 

64.199 

59.773 

59.773 

55.738 

62.719 

69.430 

55.115 

55.115 

67.840 

60.509 

63.815 

50.092 

o 

o 

to 

Tf 

to 

54.850 

Station 

Code 

HARP& 

SVE 

SVE 

ARU 

APA 

SEVR& 

SOD 

KEV 

KJF 

PUL 

PUL 

MOS 

SUF 

NRI 

OBN 

OBN 

KIR 

5 

z 

UME 

TDO& 

MIK 

NVS 

A-266 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/11/84  19:00:00.20  65.05  55.10 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

SD 

SD 

SD 

ISC 

CSE 

so 

ISC 

so 

SO 

so 

so 

SO 

ISC 

so 

ISC 

SD 

so 

ISC 

Travel  Times,  sec 

OX) 

J 

c/3 

Sn 

432.8 

OX) 

On 

CL, 

275.5 

280.6 

287.7 

294.8 

297.5 

298.8 

301.2 

296.8 

301.5 

302.3 

303.1 

305.8 

308.8 

306.8 

c 

a. 

243.4 

253.1 

259.7 

263.9 

263.8 

<N 

SO 

(N 

267.3 

267.0 

260.0 

269.7 

Distance, 

E 

-C 

1984.9 

2053.6 

2118.5 

2150.7 

2153.2 

2177.9 

Os 

r* 

(N 

2184.8 

2216.6 

2221.2 

2315.6 

2374.7 

2454.3 

2474.4 

2486.6 

2500.9 

2504.5 

2512.3 

2523.7 

2527.7 

2572.5 

2579.9 

2580.4 

Long., 
deg.  E 

17.627 

11.924 

13.928 

13.320 

13.696 

86.277 

(N 

vd 

oo 

80.250 

11.215 

28.198 

84.773 

9.598 

43.058 

24.031 

45.750 

37.433 

46.830 

12.433 

47.130 

5.334 

39.720 

34.116 

27.562 

«  bi) 

T) 

59.858 

78.918 

60.539 

9LV09 

60.134 

53.253 

53.253 

o 

o 

© 

»o 

61.040 

o 

r- 

o 

m 

50.937 

59.649 

44.033 

49.819 

43.320 

O 

o 

oo 

rr 

43.020 

55.683 

42.810 

60.383 

43.583 

44.949 

47.193 

Station 

Code 

UPP 

KBS 

APP 

SLL 

HFS 

ELT 

ELT 

SEM 

NB2 

- 

W 

N 

USK 

KONO 

PYA 

LVV 

GRO 

ANN 

DBC 

COP 

BUY 

BER 

soc 

SIM 

IAS 

A-267 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

11/84  19:00:00.20  65.05  55.10 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

— 

£ 

u 

o 

s 

M 

QJ 

r 

ISC 

ISC 

ISC 

ISC 

GS 

SD 

ISC 

ISC 

ISC 

so 

ISC 

so 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

o 

o 

c/j 

to 

CJ 

a 

H 

> 

05 

U 

H 

ox 

cn 

Sn 

ox 

CL. 

310.6 

311.1 

312.8 

313.3 

314.0 

315.8 

315.3 

315.8 

317.8 

316.3 

315.3 

313.6 

316.8 

315.8 

318.8 

320.0 

320.3 

322.8 

322.8 

321.8 

320.3 

321.5 

322.3 

Pn 

Distance, 

km 

2609.2 

ZLZ9Z 

2646.3 

2653.0 

2655.0 

2662.6 

LZ99Z 

2667.7 

2667.8 

2668.0 

0TL9Z 

2675.0 

2681.6 

2691.2 

2694.9 

2701.5 

2720.8 

2735.3 

2736.8 

2739.9 

2740.8 

2741.2 

2754.6 

g  ox 

O  o» 

9.170 

19.940 

26.550 

27.283 

22.293 

47.730 

25.951 

20.313 

27.626 

94.087 

L\9LZ 

44.750 

24.734 

20.245 

43.517 

18.194 

16.293 

22.459 

27.056 

26.725 

-18.655 

20.539 

28.153 

. 

«  ox 

56.460 

oo 

wo 

p 

o 

wo 

46.907 

46.550 

48.631 

o 

oo 

46.976 

49.419 

99Z’9t 

51.563 

46.217 

41.730 

oo 

r- 

<N 

rr 

49.189 

41.733 

50.083 

50.843 

47.685 

45.775 

45.870 

\LL9L 

48.496 

wo 

OO 

wo 

00 

o 

r« 

?o 
•*-  u 

</: 

MUD 

KRA 

DOC 

CLI 

UZH 

AKT 

CEA 

NIE 

BIR 

UER 

PPE 

T12 

HNM 

SPC 

BKR 

RAC 

KSP 

CEI 

ODB 

VRI 

DAG 

JOS 

CFR 

A-268 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/11/84  19:00:00.20  65.05  55.10 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

so 

ISC 

ISC 

GS 

SO 

CSE 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

SO 

ISC 

ISC 

Travel  Times,  sec 

OX 

c n 

Sn 

ox 

cu 

0- 

324.0 

324.8 

323.8 

321.8 

324.8 

325.8 

325.8 

326.8 

326.8 

328.8 

331.8 

328.3 

329.6 

331.8 

332.3 

332.8 

333.3 

332.8 

335.2 

335.8 

335.8 

335.8 

337.8 

C 

fiu 

Distance, 

km 

2756.9 

2762.3 

2765.3 

2771.0 

2786.9 

2790.3 

2791.2 

2795.5 

2806.1 

o 

oo 

oo 

<N 

2821.1 

2824.9 

2831.6 

2844.1 

2862.2 

2871.1 

2873.2 

2886.7 

2896.6 

LZ06Z 

2904.4 

9S06Z 

2916.7 

Long., 
deg.  E 

74.620 

o 

un 

O 

<N 

26.174 

46.319 

69.310 

77.225 

77.230 

23.355 

25.944 

26.545 

19.894 

13.943 

13.002 

25.075 

25.038 

14.433 

14.542 

22.903 

46.330 

28.184 

o 

o 

oo 

26.097 

17.103 

Lat., 
deg.  N 

42.830 

45.517 

45.822 

40.647 

41.340 

43.238 

43.230 

46.654 

45.492 

45.138 

47.919 

50.873 

51.308 

45.440 

45.268 

50.070 

49.988 

45.883 

o 

o 

Os 

ro 

43.682 

42.480 

44.414 

48.196 

Station 

Code 

FRU 

BRD 

cvo 

KRV 

TAS 

TLG& 

AAB 

VLR 

MLR 

ISR 

PSZ 

BRG 

CLL 

LRR 

CMP 

PRA 

PRU 

DEV 

GRS 

PSN 

PRZ 

BUC 

ZST 

A-269 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/11/84  19:00:00.20  65.05  55.10 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

•i 

2 

£ 

« 

D 

£ 

U 

z 

SD 

so 

so 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

Travel  Times,  sec 

cx 

J 

cz> 

Sn 

au 

cu 

336.2 

335.8 

335.9 

336.8 

338.8 

337.7 

339.6 

339.3 

339.8 

340.6 

340.8 

341.6 

343.2 

Pn 

Distance, 

kin 

2918.2 

2919.9 

2924.6 

2933.5 

2938.5 

2941.5 

2945.0 

2949.4 

2963.8 

2967.0 

2968.1 

2977.9 

2986.6 

§  8? 

J  T3 

72.370 

o 

r- 

oo 

oo 

(N 

66.950 

26.000 

22.777 

76.000 

16.318 

919*1 1 

21.617 

r^- 

r- 

oo 

ZOS'ZZ 

o 

o 

p 

o 

16.558 

c5  63d 

40.750 

71.630 

39.660 

44.167 

45.393 

41.430 

48.265 

50.665 

45.617 

50.314 

45.074 

51.670 

47.683 

Station 

Code 

ANR 

TIK 

SAM 

CGN 

GZR 

NRN 

VKA 

MOX 

BZS 

HOF 

CLO 

MOY 

SOP 

A-270 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/27/84  06:00:00.05  67.75  (?)  33.00  (?) 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

1 

< 

< 

2 

t 

5 

: 

u 

r 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

GS 

SO 

ISC 

ISC 

ISC 

OX3 

J 

248.9 

397.2 

405.9 

c/) 

Travel  Times,  sec 

c 

C/3 

143.9 

208.4 

209.9 

209.9 

263.8 

312.7 

313.3 

OX) 

Su 

4.2 

fi. 

Pn 

43.8 

51.1 

8*99 

83.7 

88.9 

122.4 

122.9 

120.0 

149.9 

157.3 

160.2 

162.7 

164.0 

166.8 

176.4 

172.5 

OS 

177.9 

183.9 

197.8 

218.9 

Distance, 

km 

28.5 

274.6 

t"- 

Os 

<N 

462.7 

606.7 

645.0 

898.6 

9*868 

6  106 

1154.3 

1218.9 

1246.1 

1261.6 

1278.8 

1297.3 

1398.4 

r- 

o 

o 

1419.8 

1419.8 

1452.5 

1560.5 

1747.7 

Long., 
deg.  E 

33.442 

26.629 

o 

o 

(N 

27.715 

18.928 

26.151 

30.324 

30.324 

24.651 

17.627 

13.928 

13.320 

13.696 

11.215 

12.830 

11.924 

65.790 

36.568 

36.568 

9.598 

5.334 

0Z,l*6 

J  55 

«  DJD 

67.558 

67.371 

69.755 

64.199 

69.632 

62.719 

59.773 

59.773 

60.509 

59.858 

60.539 

9LV09 

60.134 

61.040 

60.079 

78.918 

66.820 

55.115 

55.115 

59.649 

60.383 

56.460 

Station 

Code 

APA 

SOD 

KEV 

KJF 

TRO 

SUF 

PUL 

PUL 

NUR 

UPP 

APP 

SLL 

HFS 

NB2 

TBY 

KBS 

HARP& 

OBN 

OBN 

KONO 

BER 

MUD 

A-271 


Oate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

27/84  06:00:00.05  67.75  (?)  33.00  (?) 

Source 

bulletin 

record 

bulletin 

record 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

■ 

* 

5 

£ 

5 

r 

a 

00 

a 

00 

a 

C/D 

a 

CSE 

CSE 

CSE 

CSE 

ISC 

ISC 

ISC 

ISC 

on 

a 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

&JD 

507.9 

521.9 

530.2 

532.6 

551.7 

551.3 

C/3 

418.9 

436.7 

436.4 

455.0 

451.6 

470.9 

474.9 

S 

C/) 

397.9 

424.3 

424.0 

425.6 

434.4 

&X) 

cu 

PU 

234.4 

249.1 

253.2 

VLLZ 

275.9 

278.9 

278.9 

278.7 

282.1 

283.5 

284.1 

284.4 

288.4 

c 

CL, 

221.4 

221.9 

230.7 

230.9 

233.8 

233.4 

240.5 

244.2 

258.9 

263.6 

264.4 

6P9Z 

as 

vO 

(N 

Distance, 

km 

1813.4 

1813.4 

1852.9 

1852.9 

1895.8 

1912.4 

11861 

2009.6 

2093.4 

2130.2 

2149.3 

0*0913 

2176.5 

2225.5 

9PZZZ 

2251.0 

2255.4 

2264.2 

2314.2 

2317.5 

2317.6 

2326.1 

2339.2 

Long., 
deg.  E 

o 

r- 

»n 

oo 

«n 

o 

r- 

»n 

oo 

»n 

60.637 

60.637 

27.675 

28.198 

60.150 

40.508 

16.293 

13.002 

13.943 

20.313 

cn 

oo 

p 

oo 

00 

14.542 

9191 1 

6.810 

20.539 

-2.251 

-3.159 

-3.205 

-2.215 

-3.127 

13.578 

Lat«, 
deg.  N 

56.416 

56.416 

56.827 

56.827 

50.928 

o 

r- 

© 

in 

o 

o 

<N 

in 

m 

50.092 

m 

oo 

o 

in 

51.308 

50.873 

49.419 

69.430 

49.988 

50.665 

51.996 

48.496 

55.493 

55.333 

55.317 

54.862 

55.181 

49.131 

00 

o 

1  ^ 

CJ 

ARU 

ARU 

SVE 

SVE 

POD& 

- 

UJ 

N 

SEVR& 

TDO& 

KSP 

CLL 

BRG 

NIE 

NRI 

PRU 

MOX 

WTS 

JOS 

xso 

EKA 

ESK 

XAL 

ECK 

KHC 

A-272 


)ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

27/84  06:00:00.05  67.75  (?)  33.00  (?) 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SD 

ISC 

ISC 

ISC 

Travel  Times,  sec 

J 

C/5 

S 

C/5 

wD 

0- 

- 

290.0 

291.8 

292.4 

294.1 

297.9 

356.9 

303.4 

303.9 

369.9 

372.4 

376.0 

324.5 

329.7 

330.1 

333.9 

335.9 

336.7 

340.9 

340.5 

340.9 

342.9 

e 

a. 

Distance, 

E 

2345.0 

2399.4 

Tf 

d 

o 

(N 

2413.2 

2456.0 

0Z9PZ 

2510.7 

2510.8 

2590.0 

2612.0 

2653.7 

2665.3 

2817.6 

2821.1 

2867.5 

in 

00 

r- 

oo 

(N 

2879.8 

2962.7 

2962.8 

2968.0 

2994.6 

Long., 
deg.  E 

ZZZll 

-3.490 

5.923 

6.007 

14.266 

(N 

r- 

so 

(N 

4.594 

25.944 

-6.911 

-6.339 

r- 

r- 

(N 

i 

6.792 

-0.482 

-0.122 

oo 

m 

oo 

d 

i 

3.841 

3.353 

43.517 

2.584 

2.210 

1.529 

Lat., 
deg.  N 

49.692 

54.506 

50.767 

6090S 

47.849 

45.870 

50.096 

45.492 

53.899 

53.387 

53.344 

47.832 

48.763 

48.594 

48.388 

46.645 

46.791 

41.733 

46.216 

46.288 

46.250 

00 

o 

Station 

Code 

GRF 

XDE 

ENN 

MEM 

MOA 

VRI 

DOU 

MLR 

DMU 

DDK 

DCN 

BSF 

FLN 

LDF 

GRR 

SMF 

AVF 

BKR 

MZF 

TCF 

LSF 

A-273 


w 

OJD  ^ 

-O  'w' 

Source 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

o  o 

"O 

3  . 

1  £ 

o 

* 

- 

o 

£ 

o 

Z 

GS 

so 

GS 

SO 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

GS 

CSE 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

08/28/84  02:59:59.84  60.30  (?) 

384.2 

C Tl 

Travel  Times,  sec 

c 

:/} 

107.2 

298.2 

351.2 

<N 

SO 

r- 

392.2 

bJD 

Cu 

219.2 

cu 

295.3 

296.5 

300.2 

c 

cu 

61.5 

61.5 

167.5 

168.2 

197.2 

206.7 

216.2 

208.2 

216.2 

219.3 

243.2 

241.2 

241.2 

266.5 

279.2 

282.2 

283.7 

286.0 

287.1 

Distance, 

km 

437.9 

440.9 

1345.3 

1345.3 

1571.4 

1652.5 

1664.6 

1670.1 

1737.0 

© 

© 

r- 

1927.2 

1938.0 

1939.4 

2164.4 

SZ9ZZ 

2330.1 

2335.1 

2361.8 

2368.9 

2457.7 

2465.6 

2498.6 

Long., 
deg.  E 

60.637 

o 

r- 

lO 

oo 

36.568 

36.568 

27.715 

26.151 

83.266 

26.629 

27.007 

24.651 

r* 

CN 

sd 

oo 

20.237 

LW0Z 

17.627 

43.517 

<N 

(N 

13.928 

13.696 

13.320 

11.215 

94.087 

25.951 

Lat., 
deg.  N 

56.827 

56.416 

55.115 

55.115 

64.199 

62.719 

54.850 

67.371 

69.755 

60.509 

53.253 

63.815 

67.840 

59.858 

41.733 

43.238 

60.539 

60.134 

60.476 

61.040 

51.563 

46.976 

Station 

Code 

SVE 

ARU 

OBN 

OBN 

KJF 

SUF 

NVS 

SOD 

KEY 

NUR 

ELT 

UME 

KIR 

UPP 

BKR 

TLG& 

APP 

HFS 

SLL 

NB2 

UER 

CEA 

A-274 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/28/84  02:59:59.84  60.30  (?)  57.10  (?) 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

be 

J 

c /> 

Travel  Times,  sec 

Sn 

bfi 

O-i 

Pm 

310.2 

Z'91Z 

324.4 

331.4 

343.2 

333.7 

343.2 

Pn 

Distance, 

km 

2606.6 

2663.4 

2670.4 

2852.7 

2875.0 

2881.5 

2996.3 

Long., 
deg.  E 

20.313 

20.539 

59.472 

13.943 

13.002 

14.542 

13.578 

fZ 

5  & 

rs 

49.419 

48.496 

36.308 

CO 

r- 

oo 

o 

uo 

51.308 

49.988 

49.131 

Station 

Code 

NIE 

JOS 

MHI 

BRG 

CLL 

PRU 

KHC 

A-275 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

03:04:59.90  60.70  (?)  57.50  (?) 

Source 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

as 

u 

D 

£ 

U 

r 

GS 

CSE 

SD 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

01 

137.0 

169.2 

394.1 

<Z> 

e 

119.0 

OO 

co 

302.6 

352.1 

392.1 

OX) 

a. 

76.0 

96.5 

V0ZZ 

cl. 

283.9 

222.8 

286.0 

287.3 

295.3 

rooe 

310.6 

315.1 

324.3 

326.1 

c 

cu 

019 

oo 

oo 

r- 

171.1 

197.1 

208.6 

208.4 

1912 

219.5 

243.3 

243.1 

242.1 

267.2 

Distance, 

km 

o 

oo 

631.9 

1379.3 

o 

d 

r- 

1656.2 

1658.1 

1717.7 

1780.2 

1914.8 

1927.2 

1937.4 

2173.6 

2341.2 

2347.0 

2368.7 

2375.0 

2461.7 

2536.0 

2636.8 

2695.0 

2713.2 

2820.7 

r  rjj 

W> 

5  m 

O 

J  TJ 

58.570 

60.150 

36.568 

27.715 

26.151 

6Z99Z 

27.007 

24.651 

86.277 

20.417 

20.237 

17.627 

13.928 

77.225 

13.696 

13.320 

11.215 

25.951 

20.313 

20.539 

59.472 

50.898 

Tf 

00 

~  00 
£ 

jZ 
«  04) 

56.416 

55.200 

55.115 

64.199 

62.719 

67.371 

69.755 

60.509 

53.253 

67.840 

63.815 

59.858 

60.539 

43.238 

60.134 

60.476 

61.040 

46.976 

49.419 

48.496 

36.308 

35.663 

00 

o 

Station 

Code 

ARU 

SEVR& 

OBN 

KJF 

SUF 

SOD 

KEY 

NUR 

ELT 

KIR 

UME 

UPP 

APP 

TLG& 

HFS 

SLL 

NB2 

CEA 

NIE 

JOS 

X 

S 

IR2 

A-276 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/27/84  06:00:00.10  46.90  48.15 

Source 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

* 

u 

o 

£ 

3J 

5 

so 

so 

so 

CSE 

so 

GS 

GS 

so 

SO 

so 

GS 

GS 

CSE 

ISC 

so 

so 

so 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

— 

Travel  Times,  sec 

DX) 

J 

124.9 

178.3 

343.9 

412.5 

C/D 

350.6 

Sn 

110.4 

107.9 

152.5 

VZOZ 

276.9 

279.3 

307.9 

5D 

0* 

71.9 

105.1 

O* 

a 

cl 

6T9 

609 

68.9 

O 
o 6 
oo 

93.9 

6001 

104.9 

109.9 

113.4 

142.9 

156.9 

156.9 

oo 

163.3 

6191 

176.2 

176.7 

6161 

188.9 

198.9 

206.4 

213.9 

215.4 

Distance, 

km 

441.6 

443.0 

509.2 

665.9 

709.3 

756.1 

803.4 

834.2 

862.7 

1107.1 

1218.9 

1223.0 

1244.8 

1267.0 

1276.9 

1394.3 

1394.3 

1502.8 

1519.4 

O 

OO 

n 

1645.1 

1677.2 

1713.6 

Long., 
deg.  E 

46.630 

46.830 

43.058 

OO 

O 

*n 

© 

46.319 

39.720 

44.470 

46.330 

37.433 

34.116 

36.568 

37.625 

60.150 

50.898 

o 

in 

oo 

m 

60.637 

60.637 

59.472 

oo 

OS 

oo 

(N 

28.033 

26.725 

26.545 

25.944 

Lat., 
deg.  N 

43.070 

43.020 

44.033 

50.092 

40.647 

43.583 

o 

r* 

© 

39.500 

o 

o 

00 

rf 

44.949 

55.115 

55.738 

55.200 

35.663 

56.416 

56.827 

56.827 

36.308 

50.740 

44.589 

O 

r- 

oo 

in 

45.138 

45.492 

Station 

Code 

DLM 

DEC 

PYA 

<« 

o 

Q 

H 

KRV 

soc 

ERE 

GRS 

ANN 

SIM 

OBN 

MOS 

SEVR& 

1R2 

ARU 

SVE 

SVE 

MHI 

ZEL& 

TLB 

VRI 

1SR 

MLR 

A-278 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/27/84  06:00:00.10  46.90  48.15 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

SO 

ISC 

ISC 

SD 

ISC 

ISC 

ISC 

SO 

ISC 

so 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

so 

ISC 

0£ 

Travel  Times,  sec 

C/D 

Sn 

OX5 

Pn 

• 

0- 

222.9 

229.9 

236.9 

234.9 

241.9 

245.9 

254.4 

253.4 

253.9 

264.9 

268.4 

270.9 

270.4 

Pn 

221.9 

224.5 

231.9 

240.4 

250.8 

255.9 

255.6 

256.9 

257.9 

262.0 

Distance, 

km 

1716.6 

1770.8 

1788.2 

1793.9 

O 

cn 

oo 

1839.1 

1839.7 

1913.9 

1934.6 

1936.5 

2007.9 

2020.7 

V9Z0Z 

2029.7 

2050.3 

2066.6 

2075.7 

2100.0 

VIZIZ 

2127.0 

2157.5 

2181.6 

2181.7 

Long., 
deg.  E 

66.950 

26.583 

25.038 

69.310 

25.333 

35.740 

24.343 

68.760 

22.903 

22.293 

35.197 

23.208 

23.728 

69.780 

21.743 

20.539 

20.313 

19.940 

19.894 

74.620 

34.627 

71.530 

21.439 

j  2; 

05  OJ) 

J  £ 

39.660 

42.467 

45.268 

41.340 

43.217 

33.270 

45.321 

38.570 

45.883 

48.631 

31.772 

42.592 

41.589 

37.900 

44.863 

48.496 

49.419 

oo 

in 

o 

o 

47.919 

42.830 

30.497 

37.480 

41.972 

l<3 

SAM 

JMB 

CMP 

TAS 

PVL 

HRI 

coz 

DSH 

DEV 

UZH 

JER 

VTS 

MMB 

KUL 

SSR 

JOS 

NIE 

KRA 

PSZ 

FRU 

RMN 

KHO 

SKO 

A-279 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:00:00.10  46.90  48.15 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

u 

o 

g 

£ 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

so 

CSE 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ox 

J 

C/D 

V 

QJ 

V) 

£ 

<U 

E 

H 

> 

CS 

u 

H 

C 

C/D 

OX 

a* 

Pm 

271.9 

278.9 

284.6 

m 

oo 

<N 

285.9 

288.2 

288.4 

294.9 

294.1 

294.7 

294.6 

296.9 

298.4 

299.9 

OS 

o 

o 

m 

r- 

d 

o 

fO 

301.8 

303.7 

oo 

o 

m 

304.9 

306.6 

306.4 

s 

p- 

273.9 

Distance, 

km 

2193.0 

2233.7 

66932 

2323.3 

2329.5 

2356.4 

CN 

CN 

r- 

m 

CN 

2375.7 

2428.9 

2443.6 

2449.7 

2453.9 

2466.3 

2486.2 

2493.2 

2511.4 

2519.2 

2521.4 

2534.4 

2542.6 

2553.7 

2566.0 

2570.9 

r  ja 

OX)  . 

5  ox 

O  <u 

J  T3 

19.024 

26.151 

66L0Z 

17.103 

19.865 

16.293 

16.558 

80.250 

78.400 

65.790 

33.442 

17.627 

71.909 

14.542 

14.433 

18.112 

70.203 

13.943 

71.743 

20.237 

17.204 

13.578 

73.264 

Tt 

00 

Q  CJ 

r  ^ 

C5  OX 

-a 

47.484 

62.719 

41.111 

48.196 

41.348 

m 

00 

d 

to 

47.683 

O 

O 

d 

to 

42.480 

66.820 

67.558 

59.858 

CN 

oo 

rn 

m 

49.988 

50.070 

40.334 

31.744 

50.873 

32.794 

63.815 

40.878 

49.131 

33.658 

o 

Station 

Code 

BUD 

SUF 

OHR 

ZST 

TIR 

KSP 

SOP 

SEM 

PRZ 

HARP& 

APA 

UPP 

CEP 

PRU 

PRA 

LCI 

DRP 

BRG 

THW 

UME 

BRT 

KHC 

CHCP 

A-280 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/27/84  06:00:00.10  46.90  48.15 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

£ 

5 

£ 

u 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

OX) 

J 

Travel  Times,  sec 

C/3 

a 

in 

pg 

a. 

307.7 

307.4 

312.6 

311.4 

313.9 

316.4 

317.9 

321.4 

323.4 

321.7 

321.8 

324.4 

324.4 

324.9 

325.7 

327.4 

327.8 

331.9 

327.8 

331.1 

331.4 

327.9 

332.4 

Pn 

Distance, 

km 

2584.5 

2593.3 

2623.0 

2628.2 

2670.4 

2677.0 

2686.8 

2713.1 

Z9ZLZ 

2727.0 

2727.0 

Z'ZLLZ 

Y9LLZ 

V9LLZ 

2795.1 

2803.3 

2830.3 

2835.4 

2843.4 

2849.1 

2870.1 

2873.7 

2877.9 

Long., 
deg.  E 

13.002 

26.629 

13.345 

13.764 

13.696 

12.781 

919  11 

15.308 

14.461 

ZZZll 

ZZZll 

13.816 

11.650 

13.403 

r- 

o 

o 

CM 

199  31 

11.215 

11.952 

10.832 

9.170 

10.144 

10.526 

9.598 

Lat., 
deg.  N 

51.308 

67.371 

47.078 

45.709 

60.134 

46.593 

50.665 

40.558 

41.658 

49.692 

49.692 

41.706 

46.048 

42.354 

69.755 

43.071 

O 

o 

VO 

43.628 

60.824 

56.460 

46.687 

45.607 

59.649 

Station 

Code 

CLL 

SOD 

KBA 

TR1 

HFS 

FVI 

MOX 

SGO 

DUI 

GRA1 

GRF 

SD1 

CTI 

AQU 

KEY 

ASS 

NB2 

CRE 

NAO 

MUD 

OSS 

SAL 

KONO 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

27/84  06:00:00.10  46.90  48.15 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

u 

o 

£ 

jr 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OX) 

Sn 

OX) 

cu 

335.4 

336.4 

337.9 

339.7 

338.9 

339.4 

341.3 

343.4 

c 

O, 

Distance, 

km 

2913.8 

2925.7 

2949.4 

2960.7 

6T96Z 

2981.3 

2992.7 

2997.8 

r  m 

01) 

g  OX) 

O 

J  T3 

9.345 

0Z>*6 

9.009 

8.228 

8.493 

8.873 

18.928 

ZZ9  L 

j  Z, 

«  bi) 

-O 

47.251 

46.486 

46.849 

48.676 

47.766 

46.106 

ZZ969 

48.978 

o 

Station 

Code 

SAX 

VDL 

LLS 

BUH 

SLE 

TIMA 

TRO 

GWF 

A-282 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/27/84  06:05:00.00  46.95  48.10 

Source 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

so 

GS 

CSE 

so 

so 

so 

so 

GS 

SO 

CSE 

so 

SO 

so 

so 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

£ 

J 

125.0 

p 

OO 

m 

412.1 

Travel  Times,  sec 

n 

Sn 

o 

© 

153.1 

203.5 

278.0 

279.9 

309.0 

332.4 

OX) 

o< 

73.0 

OO 

o 

195.0 

a- 

Pn 

61.5 

68.0 

87.9 

94.0 

99.5 

9011 

113.0 

141.0 

157.0 

158.8 

162.5 

163.5 

177.0 

177.0 

192.0 

188.2 

198.0 

p 

d 

(N 

211.0 

215.5 

219.5 

222.0 

Distance, 

km 

445.9 

509.6 

659.6 

713.9 

755.2 

838.9 

860.2 

© 

o 

Z'ZIZ  I 

1242.8 

1274.0 

1291.3 

1391.8 

1391.8 

1509.5 

1513.7 

1576.5 

1641.0 

1673.3 

1709.5 

1722.2 

1767.9 

r  rj 
©X)  w 

5  ox) 
o  o 

J  T3 

46.630 

43.058 

OO 

O 

© 

46.319 

39.720 

46.330 

37.433 

34.116 

36.568 

60.150 

58.570 

OO 

o 

OO 

60.637 

60.637 

59.472 

28.198 

28.033 

wo 

CN 

d 

CN 

26.545 

25.944 

66.950 

26.583 

Lat., 
deg.  N 

43.070 

44.033 

50.092 

40.647 

43.583 

39.500 

o 

o 

OO 

44.949 

55.115 

55.200 

56.416 

37.948 

56.827 

56.827 

36.308 

o 

r- 

© 

44.589 

45.870 

OO 

CO 

d 

45.492 

39.660 

42.467 

Station 

Code 

DLM 

PYA 

TDO& 

KRV 

soc 

GRS 

ANN 

SIM 

OBN 

SEVR& 

ARU 

VAN 

SVE 

SVE 

MHI 

ZEL& 

TLB 

VRI 

ISR 

MLR 

SAM 

JMB 

A-283 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/27/84  06:05:00.00  46.95  48.10 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

* 

- 

£ 

z 

r 

so 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

so 

Travel  Times,  sec 

SJ3 

J 

C/3 

Sn 

on 

a* 

CL. 

236.5 

237.0 

242.0 

244.5 

254.0 

253.0 

255.7 

278.0 

280.0 

285.5 

284.5 

288.9 

295.0 

s 

& 

231.6 

254.0 

© 

VO 

vo 

(N 

256.5 

257.2 

VZ9Z 

265.0 

267.0 

T}- 

VO 

<N 

274.0 

Distance, 

km 

1798.8 

1835.6 

o 

Tf 

oo 

1893.4 

1919.5 

2009.9 

YL\0Z 

2035.3 

2046.2 

2061.5 

2070.4 

2094.5 

2116.5 

2138.0 

2159.6 

oo 

<N 

2227.0 

2266.8 

2287.1 

2350.8 

2366.8 

2377.2 

2432.8 

Long., 
deg.  E 

69.310 

24.343 

35.740 

25.417 

68.760 

35.197 

23.208 

69.780 

21.743 

20.539 

20.313 

19.940 

19.894 

24.651 

34.627 

71.530 

26.151 

20.799 

27.715 

16.293 

20.011 

80.250 

o 

o 

oo 

r- 

j  £ 

«  two 

-o 

41.340 

45.321 

33.270 

41.650 

38.570 

31.772 

42.592 

37.900 

44.863 

48.496 

49.419 

50.058 

47.919 

60.509 

30.497 

37.480 

62.719 

41.111 

64.199 

m 

Tf 

OO 

© 

VO 

40.295 

O 

o 

^1- 

© 

VO 

o 

oo 

CN 

TT 

Station 

Code 

— 

TAS 

coz 

HRI 

KDZ 

DSH 

JER 

VTS 

KUL 

SSR 

JOS 

NIE 

KRA 

PSZ 

NUR 

RMN 

KHO 

SUF 

OHR 

KJF 

KSP 

TPE 

SEM 

PRZ 

A-284 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/27/84  06:05:00.00  46.95  48.10 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

DA 

C/3 

Sn 

DA 

Oh 

CL 

294.5 

294.7 

298.1 

oooe 

© 

o 

301.9 

8ooe 

302.5 

303.9 

304.5 

306.5 

307.0 

o 

o 

m 

308.1 

311.6 

314.0 

315.6 

p 

oo 

m 

321.0 

321.3 

321.4 

322.0 

323.5 

C 

CL 

Distance, 

km 

2443.4 

2447.3 

2480.7 

2487.7 

2508.2 

2515.8 

2525.5 

2535.9 

2540.5 

2550.2 

2560.7 

2576.7 

2578.8 

2586.7 

2623.6 

2663.8 

VZL9Z 

2681.1 

2709.6 

2721.5 

2721.5 

VZZLZ 

2769.3 

Long., 
deg.  E 

33.442 

17.627 

14.542 

14.433 

18.112 

13.943 

70.203 

20.237 

71.743 

17.204 

13.578 

73.264 

13.002 

6Z99Z 

13.764 

13.696 

12.781 

9191 1 

15.308 

11.222 

ZZZ'll 

14.461 

13.816 

r  ^ 

DA 

T3 

67.558 

oo 

»n 

oo 

os’ 

»n 

49.988 

O 

o 

d 

40.334 

50.873 

31.744 

63.815 

32.794 

00 

r- 

oo 

© 

49.131 

33.658 

51.308 

67.371 

45.709 

60.134 

46.593 

50.665 

00 

n 

in 

d 

49.692 

49.692 

41.658 

41.706 

Station 

Code 

APA 

UPP 

PRU 

PRA 

LCI 

BRG 

DRP 

UME 

THW 

BRT 

KHC 

CHCP 

CLL 

SOD 

TRI 

HFS 

FVI 

MOX 

SCO 

GRA1 

GRF 

DUI 

SDI 

A-285 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

'27/84  06:05:00.00  46.95  48.10 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

U 

o 

l 

5 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

CUD 

c n 

Sn 

DD 

CU 

CU 

324.0 

324.5 

325.0 

327.5 

327.0 

328.1 

332.0 

328.1 

330.5 

333.0 

331.9 

335.0 

335.0 

337.0 

340.0 

339.0 

340.0 

339.0 

341.4 

343.5 

- 

Distance, 

km 

2771.6 

VZLLZ 

2788.7 

2798.1 

166  LZ 

2823.6 

2831.0 

2836.7 

2865.1 

2868.9 

2871.3 

2908.6 

2920.7 

2944.3 

2955.4 

r- 

to 

Os 

(N 

2972.5 

2976.3 

2986.1 

2999.8 

Long., 
deg.  E 

11.650 

13.403 

27.007 

12.942 

12.661 

11.215 

11.952 

10.832 

10.144 

10.526 

9.598 

9.345 

9.470 

600*6 

8.228 

8.493 

8.390 

m 

r- 

oo 

ob 

18.928 

0189 

j  £ 

«  CUD 

J  o» 

46.048 

42.354 

69.755 

42.574 

43.071 

61.040 

43.628 

60.824 

46.687 

45.607 

59.649 

47.251 

46.486 

46.849 

48.676 

47.766 

47.481 

46.106 

69.632 

51.996 

o 

Station 

Code 

CTI 

AQU 

KEY 

OS 

O 

CU 

ASS 

NB2 

CRE 

NAO 

OSS 

SAL 

KONO 

SAX 

VDL 

LLS 

BUH 

SLE 

ZUL 

TMA 

TRO 

VVTS 

A-286 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/18/85  21:15:00.29  65.994  41.038 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

Network 

SD 

ISC 

ISC 

ISC 

ISC 

so 

GS 

ISC 

ISC 

ISC 

CSE 

SO 

SO 

so 

ISC 

SO 

GS 

so 

so 

GS 

ISC 

ISC 

Travel  Times,  sec 

OX) 

-J 

243.7 

301.6 

348.7 

d 

Cv 

m 

395.7 

Sn 

153.7 

166.7 

199.7 

199.7 

229.7 

244.1 

275.7 

d 

vo 

<N 

rioe 

318.7 

321.7 

OD 

fl- 

200.7 

a. 

Pn 

52.9 

85.9 

87.5 

95.3 

105.1 

114.7 

114.7 

117.7 

128.4 

129.6 

140.8 

146.7 

154.7 

154.7 

170.5 

181.1 

oo 

182.9 

183.1 

182.7 

188.3 

194.7 

Distance, 

km 

376.8 

653.3 

655.9 

721.3 

803.7 

879.4 

879.4 

921.1 

l  '600 1 

1020.2 

1102.4 

1156.9 

1235.5 

1235.5 

oo 

ON 

vn 

cn 

1413.6 

1413.6 

1450.5 

1450.5 

1467.4 

1512.4 

1565.4 

— 

Long., 
deg.  E 

33.442 

26.629 

27.715 

27.007 

26.151 

30.324 

30.324 

d 

(N 

20.237 

24.651 

65.790 

37.625 

36.568 

36.568 

17.627 

58.570 

o 

r- 

I/O 

00 

u-i 

60.637 

60.637 

27.833 

13.696 

11.215 

Lat., 
deg.  N 

67.558 

67.371 

64.199 

69.755 

62.719 

59.773 

59.773 

67.840 

63.815 

60.509 

66.820 

55.738 

55.115 

55.115 

59.858 

56.416 

56.416 

56.827 

56.827 

O 

O 

I/O 

d 

l/o 

60.134 

61.040 

Station 

Code 

APA 

SOD 

KJF 

KEY 

SUF 

PUL 

PUL 

KIR 

UME 

NUR 

* 

a, 

X 

< 

X 

MOS 

OBN 

OBN 

UPP 

ARU 

ARU 

SVE 

SVE 

M1K 

HFS 

NB2 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/18/85  21:15:00.29  65.994  41.038 

Source 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

2 

* 

J 

u 

r 

CSE 

so 

CSE 

CSE 

ISC 

SO 

ISC 

GS 

ISC 

ISC 

ISC 

so 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

so 

OX) 

J 

435.5 

506.1 

510.9 

C/5 

415.1 

415.5 

489.7 

506.7 

Travel  Times,  sec 

Sn 

343.3 

379.7 

401.9 

d 

o 

422.7 

OX) 

c- 

CL 

280.2 

282.7 

283.0 

286.5 

286.3 

286.7 

s 

a. 

1*961 

208.7 

d 

CN 

<N 

224.4 

237.8 

246.7 

241.7 

253.7 

256.2 

264.7 

265.7 

268.5 

268.7 

274.0 

275.6 

276.6 

279.2 

Distance, 

km 

oo 

lo 

1704.6 

1840.6 

1848.5 

1905.4 

1976.0 

1981.5 

O 

OO 

o 

(N 

2144.9 

2191.5 

2197.0 

2218.2 

2234.4 

2269.6 

vq 

d 

r- 

<N 

<N 

2283.3 

L  96ZZ 

2313.1 

2332.6 

2336.5 

2361.3 

2368.1 

2378.6 

§  & 

60.150 

o 

p 

00 

27.675 

28.198 

12.433 

88.083 

0LV6 

24.031 

19.940 

16.293 

20.313 

22.293 

28.818 

13.002 

13.943 

20.539 

-18.655 

27.283 

14.433 

14.542 

19.894 

37.433 

34.116 

J  z 

cJ  OX) 

J 

73 

o 

o 

(N 

80.620 

50.928 

50.740 

55.683 

69.430 

56.460 

49.819 

oo 

o 

d 

oo 

d 

49.419 

48.631 

46.998 

51.308 

r^- 

oo 

d 

48.496 

\LL9L 

46.550 

O 

r- 

o 

d 

49.988 

47.919 

O 

o 

oo 

Tf 

rr 

44.949 

Station 

Code 

SEVR& 

KHE 

POD& 

ZEL& 

COP 

NRI 

MUD 

LVV 

KRA 

KSP 

NIE 

UZH 

KIS 

CLL 

BRG 

JOS 

DAG 

CLI 

1 

1 

PRA 

PRU 

PSZ 

ANN 

SIM 

A-288 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/18/85  21:15:00.29  65.994  41.038 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

ISC 

ISC 

ISC 

Travel  Times,  sec 

Ofl 

-J 

c/5 

Sn 

DJD 

fin 

a. 

287.2 

288.7 

289.2 

289.1 

291.2 

291.7 

291.4 

289.7 

293.7 

293.0 

293.1 

295.2 

295.2 

294.7 

297.4 

297.2 

301.7 

298.0 

298.1 

298.7 

301.7 

299.7 

299.7 

Pn 

Distance, 

km 

2382.8 

2391.4 

2397.5 

2405.4 

2414.5 

2421.2 

2422.2 

2422.6 

2441.7 

2442.1 

Z9PPZ 

2453.9 

2454.8 

2456.9 

2478.4 

2479.6 

2486.5 

O) 

OG 

oo 

<N 

2491.3 

2494.4 

2499.0 

2508.6 

2509.8 

Long., 
deg.  E 

91911 

6.670 

26.725 

11.877 

26.174 

18.313 

17.103 

24.821 

16.318 

28.153 

43.058 

13.578 

25.944 

6.810 

12.878 

26.545 

22.903 

11.222 

16.558 

39.720 

25.038 

28.033 

24.343 

r  Z 

C5  W) 

50.665 

52.813 

45.870 

50.314 

45.822 

47.813 

48.196 

46.038 

48.265 

45.185 

44.033 

49.131 

45.492 

51.996 

49.144 

45.138 

45.883 

49.692 

47.683 

43.583 

45.268 

44.589 

45.321 

Station 

Code 

MOX 

WIT 

VRI 

HOF 

cvo 

SRO 

ZST 

MSR 

VKA 

CFR 

PYA 

KHC 

MLR 

WTS 

WET 

ISR 

DEV 

GRF 

SOP 

DOS 

CMP 

TLB 

coz 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

'18/85  21:15:00.29  65.994  41.038 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

- 

V- 

* 

- 

3 

£ 

ZJ 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GO 

o 

ISC 

ISC 

C/D 

a 

ISC 

ISC 

ISC 

ISC 

c/o 

a 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

bfl 

J 

c/> 

■ 

e 

C/5 

bJD 

a- 

300.2 

303.7 

303.3 

303.2 

304.6 

303.7 

304.8 

305.3 

306.0 

305.7 

307.3 

306.2 

307.2 

r- 

oo 

o 

CO 

310.7 

308.4 

308.2 

308.9 

309.4 

311.2 

310.9 

312.4 

313.7 

c 

a. 

Distance, 

km 

2518.6 

2541.1 

2548.3 

2548.5 

2549.0 

2553.6 

2556.0 

2563.6 

2573.1 

2573.8 

2578.9 

2580.3 

2591.6 

2603.1 

2603.6 

2605.9 

2613.0 

2613.8 

2618.2 

9  1 393 

2623.6 

2632.1 

2661.8 

r  mi 
&JD 

5  ^ 

O  & 

U  -T3 

-3.014 

LLLZZ 

-2.614 

21.617 

8.447 

14.266 

-3.712 

-3.508 

46.630 

-3.186 

-3.044 

46.830 

-3.447 

5.923 

28.184 

-4.340 

46.780 

6.007 

-3.159 

-3.205 

21.743 

11.275 

13.345 

rZ 

2  $ 

"O 

56.548 

45.393 

55.918 

45.617 

50.222 

47.849 

56.471 

56.248 

43.070 

55.923 

55.773 

43.020 

*c\ 

oo 

50.767 

43.682 

56.188 

42.720 

6090S 

55.333 

55.317 

CO 

VO 

OO 

Tf 

rt 

48.163 

oo 

o 

1^ 

o 

Station 

Code 

EDU 

GZR 

ESY 

BZS 

TNS 

MOA 

ELO 

EBH 

DLM 

EDI 

EBL 

DBC 

EAU 

ENN 

PSN 

EAB 

UNZR 

MEM 

EKA 

ESK 

SSR 

FUR 

KBA 

A-290 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/18/85  21:15:00.29  65.994  41.038 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

Travel  Times,  sec 

DX! 

Sn 

WD 

CL, 

a. 

314.8 

314.7 

317.2 

317.1 

319.6 

317.7 

320.2 

318.5 

320.1 

321.9 

322.7 

322.7 

323.7 

323.9 

324.5 

323.8 

324.7 

325.9 

£9Z£ 

326.1 

(N 

cn 

L'LZZ 

331.7 

Pn 

Distance, 

km 

2663.2 

2666.0 

2693.4 

2695.0 

2702.7 

2710.9 

VO 

vb 

<N 

2718.9 

2722.9 

2745.9 

2758.2 

2763.6 

2765.3 

V99LZ 

2775.9 

V9LLZ 

2782.5 

2792.7 

2807.5 

2809.3 

2816.7 

2823.6 

2826.0 

Long., 
deg.  E 

20.455 

4.359 

6.153 

4.283 

43.517 

25.333 

13.568 

4.594 

14.533 

13.894 

47.730 

VO 

r- 

<N 

26.583 

11.025 

33.767 

8.493 

13.764 

9.345 

8.390 

o 

uo 

<N 

O 

OO 

10.144 

11.650 

23.208 

Lat., 
deg.  N 

44.821 

50.798 

49.665 

50.509 

41.733 

43.217 

46.442 

50.096 

46.043 

46.032 

41.480 

48.412 

L9VZP 

46.868 

41.372 

47.766 

45.709 

47.251 

oo 

rf 

o 

o 

O 

46.687 

46.048 

42.592 

Station 

Code 

BEO 

ucc 

WLF 

SNF 

BKR 

PVL 

RBL 

DOU 

LJU 

VOY 

AKT 

CDF 

JMB 

OGA 

KAS 

SLE 

TRI 

SAX 

ZUL 

SEM 

OSS 

CTI 

VTS 

A-291 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/18/85  21:15:00.29  65.994  41.038 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

- 

2 

t 

5 

s 

mJ 

u 

r 

SD 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

so 

ISC 

ISC 

ISC 

WD 

J 

c n 

Travel  Times,  sec 

c 

C/3 

&JD 

CU 

Cl 

330.1 

328.4 

C^ 

K 

(N 

m 

328.6 

330.7 

329.6 

332.1 

<N 

m 

332.7 

333.7 

333.5 

335.7 

335.9 

335.7 

336.5 

340.7 

339.2 

m 

m 

338.2 

340.1 

339.7 

340.2 

339.2 

c 

C- 

Distance, 

km 

2831.9 

2837.3 

2838.3 

2838.8 

2843.5 

2844.1 

2861.5 

2873.8 

© 

r- 

oo 

(N 

2879.8 

2889.0 

2920.5 

2920.8 

PIZ6Z 

2934.8 

2935.2 

2947.9 

2959.9 

2963.3 

2965.0 

2968.5 

2970.4 

2976.2 

r  ttj 

DD  . 

S 

o  U 

86.277 

6.792 

46.319 

6.348 

24.703 

600‘6 

9.470 

28.430 

25.417 

44.470 

29.668 

23.728 

8.873 

29.373 

-6.544 

21.439 

8.771 

m 

r- 

oo 

-7.277 

46.330 

27.920 

27.863 

22.570 

j*  Z 
«  (5X5 

T3 

53.253 

47.832 

40.647 

48.006 

42.105 

46.849 

46.486 

41.147 

41.650 

o 

r- 

© 

tj- 

40.822 

41.589 

46.106 

40.567 

53.287 

41.972 

45.867 

50.937 

53.344 

39.500 

40.356 

40.347 

41.321 

Station 

Code 

ELT 

BSF 

KRV 

HAU 

PLD 

LLS 

VDL 

CTT 

KDZ 

ERE 

HRT 

MMB 

TMA 

YLV 

DLE 

SKO 

VAI 

USK 

DCN 

GRS 

BNT 

EDC 

VAY 

A-292 


w 

ox 
a > 

■a 

'w' 

<u 

•o 

3 


O 

J 


00 

o 

• 

VH 

Tf 


Z 


ON 

as 

IT) 

VO 


H 

b 

if 

E 

H 

3 

*5° 

*C 

o 


OS 

fN 

d 

o 

*r> 


fS 


IT) 

00 


r- 

o 


Source 

bulletin 

bulletin 

Network 

ISC 

ISC 

Travel  Times,  sec 

ax 

cn 

Sn 

ax 

a* 

a- 

340.2 

340.7 

Pn 

Distance, 

km 

2978.3 

2981.2 

Long., 
deg.  E 

19.499 

-62.350 

Lat., 
deg.  N 

42.052 

m 

o 

lo 

<N 

oo 

Station 

Code 

SDA 

ALE 

A-293 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

04:00:00.01  60.60  (?)  57.20  (?) 

Source 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 
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bulletin 

record 
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u 
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r 

GS 

GS 

so 
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GS 
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ISC 
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so 
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WD 

J 
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c 

(/) 
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119.0 

303.5 

351.0 

369.0 

386.0 

bJD 

a. 

68.5 

77.0 

221.5 

a- 

283.8 

284.0 

285.9 

293.8 

295.2 

296.7 

309.8 

one 

c 

(X 
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O 
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206.8 

208.4 

217.0 

219.5 

241.3 

243.5 

254.5 

9993 
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Distance, 

km 

r- 

VO 

472.6 

1360.3 

1407.8 

909S1 

1645.0 

1652.6 

1715.3 

1767.0 

1927.7 

1928.4 

33103 

2160.6 

PZ91Z 

2314.2 

2321.7 

2356.5 
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2450.4 

ZP9PZ 

o 
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oo 

<N 
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r  fcd 
bD  . 

S  oi 

O 

-J  *a 

60.637 

58.570 

36.568 

33.600 

27.715 

26.151 

26.629 

27.007 

24.651 

20.237 

86.277 

18.928 

17.627 

14.767 

11.967 

23.300 

13.696 

11.541 

11.215 

94.087 

7.548 

20.313 

00 

*  2 

Lat., 
deg.  N 

56.827 

56.416 

55.115 

O 

O 

l/o 

64.199 

61Z/39 

67.371 

69.755 

60.509 

63.815 

53.253 

69.632 

59.858 

66.237 

64.530 

51.293 

60.134 

60.735 

61.040 

51.563 

62.570 

49.419 

—  • — ^ 

O 
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Code 

SVE 

ARU 

OBN 

ZHD& 

KJF 

SUF 

SOD 

KEY 

NUR 

UME 

ELT 

TRO 

UPP 
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CYP 
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NRA0 
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UER 
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Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

04/19/87  04:04:59.98  60.80  (?)  57.50  (?) 

Source 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

a 

* 

u 

D 

£ 

r 

so 

so 

so 

CSE 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

so 

ISC 

CSE 

ISC 

CSE 

ISC 

SO 

ISC 

ISC 

ISC 

ISC 

ISC 

o 

c « ' 

o 

s 

H 

> 

C3 

U 

WD 

-J 

0*611 

132.5 

395.0 

C/3 

5 

104.0 

120.5 

304.0 

351.0 

367.0 

386.0 

Pg 

76.0 

224.0 

0U 

221.6 

286.0 

296.4 

294.1 

295.2 

o 

o 

one 

vztt 

Pn 

009 

60.5 

p 

(N 

198.0 

210.3 

208.6 

215.0 

219.0 

243.2 

244.4 

259.3 

r- 

SO 

VO 

(N 

283.2 

Distance, 

km 

477.9 

492.0 

1382.7 

1426.4 

1565.0 

1651.0 

VZS91 

© 

o 

1709.4 

1777.6 

1917.3 

1932.4 

2138.2 

2170.7 

2355.1 

2365.3 

2451.0 

2452.7 

2457.6 

2611.5 

2639.1 

2877.0 

Long., 
deg.  E 

60.637 

58.570 

36.568  . 

33.600 

27.715 

26.629 

26.151 

m 

oo 

p 

oo 

oo 

27.007 

24.651 

86.277 

20.237 

27.675 

17.627 

77.225 

13.696 

94.087 

11.541 

11.215 

19.940 

20.313 

13.943 

«  DX) 

U  « 

T3 

56.827 

56.416 

55.115 

o 

o 

r-’ 

64.199 

67.371 

62.719 

69.430 

69.755 

60.509 

53.253 

63.815 

50.928 

59.858 

43.238 

60.134 

51.563 

60.735 

61.040 

oo 

o 

d 

49.419 

50.873 

Station 

Code 

SVE 

ARU 

OBN 

ZHD& 

KJF 

SOD 

SUF 

NRI 

KEY 

NUR 

ELT 

UME 

POD& 

UPP 

TLG& 

HFS 

UER 

NRA0 

NB2 

KRA 

NIE 

BRG 

A-296 
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Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

'03/87  15:15:00.03  47.60  56.20 

Source 

bulletin 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

JS 

u 
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£ 

1) 

r 

so 

so 

GS 

GS 

so 

so 

so 

SO 

so 

GS 

so 

GS 

GS 

GS 

GS 

so 

so 

ISC 

ISC 

ISC 

ISC 

so 

CUD 

J 

250.0 

241.0 

298.0 

u 

</> 

o> 

E 

H 

*a> 

> 

CS 

u 

H 

■ 

CD 

C 

</) 

207.0 

O'UZ 

225.0 

243.0 

243.0 

W> 

- 

143.0 

148.0 

0091 

173.0 

cu 

. 

c 

- 

oen 

0611 

119.0 

126.0 

128.0 

128.0 

138.5 

138.8 

138.6 

o 

o 

143.0 

OO 

155.0 

155.0 

157.6 

162.4 

0091 

164.0 

178.0 

179.0 

»n 

<N 

OO 

183.0 

Distance, 

km 

853.2 

887.5 

901.4 

951.1 

993.4 

993.4 

1069.1 

1069.1 

p 

CN 

oo 

o 

1092.7 

1102.6 

oo 

rr 

1194.9 

0‘661 1 

1233.5 

1249.0 

1249.7 

1281.1 

1394.7 

1398.1 

1426.3 

1427.3 

Long., 
deg.  E 

47.505 

47.130 

46.630 

56.270 

o 

r- 

IT} 
o o 

58.570 

60.637 

60.637 

00 

o 

00 

»r> 

43.058 

46.319 

44.750 

43.517 

46.330 

66.950 

44.470 

69.310 

59.472 

50.898 

50.609 

50.689 

68.760 

Lat., 
deg.  N 

42.961 

42.810 

43.070 

39.028 

56.416 

56.416 

56.827 

56.827 

37.948 

44.033 

40.647 

41.730 

41.733 

39.500 

39.660 

o 

r- 

© 

41.340 

36.308 

35.663 

35.703 

35.416 

38.570 

© 

Station 

Code 

MAK 

BUY 

DLM 

KAT 

ARU 

ARU 

SVE 

SVE 

VAN 

PYA 

KRV 

TI2 

BKR 

GRS 

SAM 

ERE 

TAS 

MHI 

IR2 

IR7 

5 

DSH 

A-298 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/03/87  15:15:00.03  47.60  56.20 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 
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bulletin 

bulletin 
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1 

( 
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r 
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so 
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SO 

CSE 

SO 
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so 
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so 
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so 

SO 
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so 
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hJ 
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496.4 

570.0 
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in 

402.0 

416.0 

Sn 
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349.8 

349.0 

453.4 

453.0 

464.0 

CD 

253.5 

— 

241.5 

242.0 

263.0 

o 

o 

CN 

Pn 

o 

© 

oo 

189.4 

9161 

194.5 

1961 

200.0 

o 

© 

o 

(N 

213.1 

216.1 

216.0 

221.0 

224.8 

231.0 

230.0 

253.0 

253.0 

255.0 

259.0 

258.0 

Distance, 

km 

1439.6 

1485.8 

1506.1 

1534.6 

1542.0 

1593.3 

1593.3 

1680.2 

1707.5 

(N 

oo* 

O 

r- 

1754.0 

1763.6 

1819.4 

1829.8 

1872.7 

1903.3 

2037.5 

2037.5 

2059.1 

2062.9 

2096.1 

2096.7 

2147.9 

Long., 
deg.  E 

50.901 

70.320 

58.642 

74.620 

69.780 

36.568 

36.568 

71.530 

<N 

(N 

77.230 

36.046 

73.930 

75.923 

o 

o 

oo 

r-* 

44.386 

33.767 

83.266 

83.266 

oo 

oo 

oo 

<N 

32.760 

40.308 

84.773 

27.562 

J  ** 

«  bb 

J  o 
-a 

35.239 

39.000 

34.143 

42.830 

37.900 

55.115 

55.115 

37.480 

43.238 

43.230 

OO 

p 

38.370 

39.517 

42.480 

33.274 

41.372 

54.850 

o 

oo 

rr 

yr\ 

46.998 

39.842 

33.029 

50.937 

47.193 

Station 

Code 

IR4 

GAR 

KH1 

FRU 

KUL 

OBN 

OBN 

KHO 

TLG& 

AAB 

KVT 

MUR 

KSH 

PRZ 

BHD 

KAS 

NVS 

SAN 

KIS 

BBTK 

RTB 

USK 

IAS 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/03/87  15:15:00.03  47.60  56.20 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

— 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

" 

* 
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GS 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 
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O 

CO 

t— < 1 
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D£ 

J 

c 

. 

o 

o 

oo 
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OD 

- 

cu 

268.0 

9  69Z 

276.5 

p 

(N 

278.5 

278.0 

281.0 

281.5 

282.0 

284.0 

290.0 

291.5 

290.5 

ri6Z 

294.0 

295.5 

c 

cu 

263.0 

266.5 

V69Z 

270.5 

269.8 

274.0 

273.0 

Distance, 

km 

2155.8 

2159.5 

2166.3 

2168.4 

2184.3 

2188.9 

2207.4 

2212.0 

2229.7 

2231.5 

2234.3 

2245.0 

L99ZZ 

2281.6 

2301.8 

2309.3 

2315.1 

2356.8 

2381.7 

2390.1 

2397.8 

2422.1 

2440.4 

r  rj 

W> 

5  ois 

J  -8 

iiipi 

30.324 

28.153 

27.626 

27.617 

27.283 

28.033 

86.277 

28.184 

26.550 

27.050 

29.668 

26.725 

29.059 

26.545 

O 

o 

m 

28.430 

25.944 

33.331 

25.075 

25.038 

23.300 

50.457 

24.343 

C3  C5X) 

-a 

59.773 

45.185 

46.266 

46.217 

46.550 

44.589 

53.253 

43.682 

46.907 

45.517 

40.822 

45.870 

41.066 

45.138 

39.055 

41.147 

45.492 

34.962 

45.440 

45.268 

51.293 

SIZ9Z 

45.321 

Station 

Code 

PUL 

CFR 

BIR 

PPE 

CLI 

TLB 

ELT 

PSN 

DOC 

BRD 

HRT 

VRI 

ISK 

ISR 

ALT 

CTT 

MLR 

CSS 

LRR 

CMP 

CYP 

BBU 

coz 

ooe-v 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/03/87  15:15:00.03  47.60  56.20 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

SO 

Travel  Times,  sec 

0 X) 

u 

07 

Sn 

OX) 

Ph 

- 

296.3 

295.9 

oooe 

V66Z 

297.0 

696Z 

oooe 

299.5 

301.0 

301.5 

306.5 

301.0 

313.0 

one 

315.0 

313.6 

313.4 

317.5 

p 

oo 

m 

320.7 

321.7 

323.0 

322.8 

Pn 

Distance, 

km 

2442.5 

2443.7 

2445.2 

2463.6 

2467.8 

2476.7 

2504.0 

SO 

o 

<N 

2509.5 

2524.1 

2563.8 

2571.2 

2631.7 

2633.8 

2639.1 

2640.9 

2647.5 

2672.0 

2673.4 

2708.5 

2725.5 

2739.0 

2740.9 

Long., 
deg.  E 

50.522 

50.608 

25.333 

29.908 

87.695 

24.651 

22.293 

26.151 

25.417 

27.715 

22.802 

33.442 

20.313 

21.617 

23.728 

20.245 

19.940 

46.610 

78.056 

36.001 

35.047 

22.570 

94.087 

J  Z 
«  OX) 

“3 

26.017 

25.992 

43.217 

36.748 

43.821 

60.509 

48.631 

62.719 

41.650 

64.199 

45.074 

67.558 

49.419 

45.617 

41.589 

49.189 

oo 

m 

o 

o 

24.720 

30.323 

28.866 

29.270 

41.321 

51.563 

Station 

Code 

BEE 

BJA 

PVL 

ELL 

WMQ 

NUR 

UZH 

SUF 

KDZ 

KJF 

CLO 

APA 

NIE 

BZS 

MMB 

SPC 

KRA 

RYD 

DDI 

AYN 

HQL 

VAY 

UER 

A-301 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

'03/87  15:15:00.03  47.60  56.20 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

so 

Travel  Times,  sec 

54} 

J 

c 

DD 

- 

flU 

323.6 

324.5 

327.0 

328.7 

327.9 

328.0 

333.4 

334.5 

335.2 

333.9 

337.0 

342.4 

342.5 

SS 

PU 

CJ 

o 

fl  p 

ts 

5 

Tt* 

o 

r- 

r- 

(N 

2770.6 

2792.9 

2811.8 

rf 

CM 

oo 

(N 

2830.5 

2870.2 

2882.3 

2889.6 

2890.9 

2929.1 

2986.1 

2986.1 

Long., 
deg.  E 

26.629 

77.217 

6ZVIZ 

18.313 

20.237 

17.627 

80.217 

20.799 

17.103 

16.293 

27.007 

m 

oo 

p 

00 

oo 

88.083 

Lat., 
deg.  N 

67.371 

28.683 

41.972 

47.813 

63.815 

59.858 

29.550 

41.111 

48.196 

cn 

oo 

O 

69.755 

69.430 

69.430 

o 

pH 

Station 

Code 

SOD 

NDI 

SKO 

SRO 

UME 

UPP 

PTH 

OHR 

ZST 

KSP 

KEY 

NRI 

NRI 

A-302 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/06/88  16:19:59.94  61.361  48.092 

Source 

record 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

CSE 

ISC 

so 

ISC 

so 

ISC 

CSE 

ISC 

so 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

183.9 

218.9 

238.1 

264.7 

276.1 

278.1 

c/3 

Sn 

151.9 

183.4 

9003 

208.9 

219.1 

V0ZZ 

224.9 

221.1 

221.1 

246.1 

262.1 

275.1 

298.1 

364.7 

OX) 

0- 

104.7 

131.7 

142.5 

153.2 

156.1 

ob 

CL. 

s 

a. 

85.8 

108.3 

106.7 

113.1 

115.1 

115.1 

123.4 

124.6 

125.1 

127.4 

127.1 

126.1 

139.1 

148.1 

155.4 

159.9 

169.1 

6*081 

186.5 

205.5 

227.6 

230.2 

Distance, 

E 

u 

649.0 

© 

oo 

815.5 

871.5 

876.1 

877.3 

950.5 

961.9 

967.6 

985.5 

986.8 

987.4 

oo 

OO 

O 

1152.1 

1224.3 

1267.2 

1337.6 

1444.7 

1490.9 

1661.1 

1858.4 

1879.6 

Long., 
deg.  E 

59.950 

58.563 

58.570 

37.625 

60.637 

60.637 

33.600 

36.600 

36.568 

33.333 

30.324 

30.317 

27.715 

26.151 

26.629 

24.651 

27.007 

20.237 

LW0Z 

17.627 

13.696 

23.300 

Lat«, 
deg.  N 

00S09 

56.430 

56.416 

55.738 

56.827 

56.810 

O 

o 

r-‘ 

IT) 

55.167 

55.115 

67.550 

59.773 

59.767 

64.199 

613*39 

67.371 

60.509 

69.755 

63.815 

67.840 

59.858 

60.134 

51.293 

Station 

Code 

VSE& 

ARU 

ARU 

MOS 

SVE 

SVE 

* 

a 

x 

si 

OBN 

OBN 

APA 

PUL 

PUL 

KJF 

SUF 

SOD 

NUR 

KEY 

UME 

KIR 

UPP 

HFS 

CYP 

A-303 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

'06/88  16:19:59.94  61.361  48.092 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

u 

o 

£ 

V 

r 

ISC 

ISC 

ISC 

ISC 

00 

a 

ISC 

CSE 

ISC 

ISC 

C/3 

a 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

SJD 

J 

C/3 

C 

C/3 

449.1 

00 

476.6 

467.1 

W) 

flu 

pu 

e 

flu 

240.1 

238.7 

242.1 

239.9 

250.9 

250.6 

254.1 

1093 

259.8 

263.1 

YL9Z 

265.4 

267.5 

VZLZ 

273.1 

270.8 

271.1 

273.3 

273.7 

274.3 

274.1 

279.1 

278.1 

Distance, 

S 

5 

1940.7 

1949.5 

1955.1 

1956.2 

2015.7 

09103 

2046.8 

6*3M3 

2148.5 

2149.0 

2157.7 

2176.8 

1*6613 

2203.5 

6*9033 

fr‘6033 

2217.3 

2235.8 

2247.9 

2264.7 

2270.5 

2274.3 

2283.2 

Long., 
deg.  E 

- - - 

10.435 

11.541 

oo 

wo 

p 

co 

11.215 

CO 

OO 

p 

oo 

00 

o 

o 

oo 

oo 

75.515 

19.940 

22.300 

48.330 

o 

o 

wo 

acre 

20.245 

43.517 

26.725 

6.187 

28.153 

6.628 

6.827 

16.293 

0LY6 

25.944 

5.334 

r  Z 

w  . 

«  ac 

63.021 

60.735 

44.033 

61.040 

69.430 

69.400 

O 

OO 

o 

wo 

50.058 

48.633 

42.030 

49.375 

49.419 

49.189 

41.733 

O 

oo 

wo 

Tt* 

991*19 

WO 

OO 

wo 

59.912 

59.391 

50.843 

56.460 

45.492 

60.383 

Os 

O 

Station 

Code 

c n 

s 

NRA0 

PYA 

NB2 

NRI 

NRI 

BAYA& 

KRA 

UZH 

DRN 

2 

2 

jC 

NIE 

SPC 

BKR 

VRI 

HYA 

CFR 

ODDI 

BLS1 

KSP 

MUD 

MLR 

BER 

A-304 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/06/88  16:19:59.94  61.361  48.092 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

1 

> 

t 

5 

t 

j 

V 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

OX 

U 

Travel  Times,  sec 

cn 

Sn 

ox 

280.1 

o 

oo 

<N 

282.2 

284.6 

284.1 

284.6 

287.5 

288.4 

290.1 

288.7 

294.5 

0X63 

292.6 

293.1 

293.7 

294.3 

299.6 

240.1 

301.1 

304.2 

302.1 

Pn 

278.8 

278.9 

Distance, 

km 

2285.9 

2286.2 

2305.1 

2306.0 

2323.0 

2328.5 

2332.5 

2338.3 

2383.7 

2394.0 

2396.9 

2400.6 

2408.0 

zoztz 

2422.8 

2432.5 

2435.1 

2447.2 

2509.2 

2510.7 

2520.8 

2533.4 

2536.8 

Long., 
deg.  E 

4.761 

5.195 

46.333 

11.924 

19.894 

24.273 

25.038 

5.247 

13.943 

81.075 

36.046 

13.002 

18.313 

14.542 

33.767 

46.333 

17.103 

21.617 

84.750 

21.743 

919TI 

OO 

13.578 

La  t., 
deg.  N 

61.057 

60.483 

40.650 

78.918 

47.919 

45.652 

45.268 

59.212 

50.873 

49.952 

oo 

p 

51.308 

47.813 

49.988 

41.372 

39.500 

48.196 

45.617 

50.950 

44.863 

50.665 

50.314 

49.131 

Station 

Code 

SUE 

ASK 

KRV 

KBS 

PSZ 

TNR 

CMP 

KMY 

BRG 

KARS& 

KVT 

CLL 

SRO 

PRU 

KAS 

GRS 

ZST 

BZS 

UKR 

SSR 

MOX 

HOF 

KHC 

A-305 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/06/88  16:19:59.94  61.361  48.092 


Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

u 

O 

£ 

M 

04 

£ 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

O 

OO 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OJQ 

u 

£ 

C/5 

Sfl 

2- 

PU 

307.6 

roie 

309.1 

312.1 

313.1 

315.1 

315.6 

319.1 

320.3 

322.1 

319.4 

322.6 

323.4 

324.4 

325.1 

326.8 

326.6 

328.6 

326.8 

327.1 

328.1 

328.4 

328.9 

Pn 

Distance, 

km 

2571.7 

2605.1 

V609Z 

2610.7 

2645.2 

2679.3 

2684.5 

2708.1 

2715.2 

2734.3 

2743.3 

2754.4 

cn 

r- 

CM 

On 

t/~i 

r- 

r- 

<N 

© 

OO 

CM 

2793.6 

2795.5 

2809.9 

2811.4 

2814.3 

2816.8 

CM 

OO 

CM 

2832.9 

r  tsj 

5 

O 

U  T3 

20.455 

14.266 

28.430 

32.760 

69.295 

6.810 

15.973 

74.617 

13.345 

06699 

14.533 

15.257 

13.568 

13.894 

12.781 

OO 

Tf 

6£V\Z 

13.764 

22.570 

5.923 

72.360 

6.007 

7.060 

Lat., 
deg.  N 

44.821 

47.849 

41.147 

39.842 

41.325 

51.996 

45.909 

42.833 

OO 

o 

39.673 

46.043 

45.504 

46.442 

46.032 

46.593 

49.882 

41.972 

45.709 

41.321 

50.767 

40.755 

50.609 

49.702 

Station 

Code 

BEO 

MOA 

CTT 

BBTK 

TAS 

WTS 

PTJ 

FRU 

KBA 

SAM 

nn 

VBY 

RBL 

VOY 

FVI 

ABH 

SKO 

TRI 

AVA 

ENN 

ANR 

MEM 

RUP 

A-306 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/06/88  16:19:59.94  61.361  48.092 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Travel  Times,  sec 

SD 

- 

(A 

Sn 

W) 

flu 

- 

334.1 

335.6 

336.1 

336.1 

336.1 

336.4 

336.4 

336.9 

335.8 

335.9 

341.4 

337.6 

339.6 

340.6 

351.1 

341.2 

Pn 

Distance, 

km 

2883.8 

2905.2 

VL06Z 

2907.2 

2908.0 

2910.2 

2915.6 

2920.5 

90363 

2924.3 

2934.4 

2936.1 

2955.3 

2961.3 

2990.7 

2991.7 

Long., 
deg.  E 

6.153 

9.345 

o 

o 

Tf 
o o 
r- 

68.775 

8.493 

10.144 

70.317 

4.283 

r- 

CN 

8.013 

4.594 

8.389 

600*6 

0LV6 

-3.159 

6.792 

Lat., 
deg.  N 

49.665 

47.251 

42.483 

38.558 

47.766 

46.687 

39.000 

50.509 

48.412 

47.876 

9600S 

47.482 

46.849 

46.486 

55.333 

47.832 

Station 

Code 

WLF 

SAX 

PRZ 

DSH 

SLE 

OSS 

GAM 

SNF 

CDF 

FEL 

DOU 

ZLA 

LLS 

VDL 

EKA 

BSF 

A-307 
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APPENDIX  B 

ABBREVIATED  SEISMIC  BULLETINS 


Bl.  INTRODUCTION 

Appendix  II  contains  abbreviated  seismic  bulletins  (to  be  used  mainly  for  regional  location 
calibration  studies)  for  three  underground  nuclear  explosions  at  the  Amchitka  Island,  23  peaceful 
nuclear  explosions  (PNEs)  conducted  in  the  former  USSR,  and  20  underground  nuclear 
explosions  at  the  Semipalatinsk  Test  Site  (STS). 

Data  on  travel  (arrival)  times  was  provided  by  the  Geophysical  Survey  (GS)  of  the  Russian 
Academy  of  Sciences  (RAS),  Complex  Seismological  Expedition  (CSE)  of  the  Joint  Institute  of 
Physics  of  the  Earth  of  the  RAS  and  Russian  representative  office  of  the  Western  Services 
Corporation  (WSC).  Appropriate  data  on  travel  times  from  bulletins  of  the  International 
Seismological  Center  was  also  included.  Final  compilation  of  seismic  bulletins  was  made  at  the 
WSC’s  representative  office  in  Moscow. 

Data  on  origin  times  and  locations  for  nuclear  explosions  at  the  Amchitka  Island  is  taken  from 
the  papers  of  Springer  and  Kinnaman,  1971,  1975.  Data  on  origin  times  and  locations  for  PNEs 
conducted  in  the  former  USSR  is  taken  from  the  paper  of  Sultanov  et  al.,  1999.  The  location  for 
PNE  Crystal  (2  October  1974)  as  presented  in  the  paper  of  Sultanov  et  al.,  1999,  is  a  subject  of 
large  (greater  than  10  km)  error.  Due  to  this  fact  data  on  location  for  this  PNE  are  marked  by  the 
sign  (?).  Data  on  locations  and  origin  times  for  nuclear  explosions  at  the  STS  is  taken  from  the 
paper  of  Bocharov  et  al.,  1989. 

International  codes  of  seismic  stations  are  used,  if  available.  For  stations  of  the  GS  RAS  and 
CSE  without  international  codes  unique  codes  were  applied.  Codes  of  CSE’s  stations  have  the 
sign  at  the  end.  Bulletins  contain  the  following  station’s  information:  coordinates,  distance 
to  source  (up  to  3000  km),  travel  times  for  Pn/P,  Pg,  Sn/S  and  Lg  phases.  The  column  “Network” 
contains  data  on  seismological  service:  GS  -  Geophysical  Survey  of  the  RAS,  CSE  -  Complex 
Seismological  Expedition  and  ISC  -  International  Seismological  Center.  The  column  “Source” 
contains  information  on  travel  times  data  sources  as  follows:  “record”  -  measurements  on 
seismic  records  in  this  project  and  “bulletin”  -  taken  from  available  bulletins. 


B-2 


Content 


No. 

Date 

(mm/dd/yy) 

Page 

1 

10/29/65 

B-5 

2 

10/02/69 

B-7 

3 

11/06/71 

B-10 

4 

08/14/74 

B-13 

5 

08/29/74 

B-15 

6 

10/02/74 

B-17 

7 

08/12/75 

B-19 

8 

09/29/75 

B-21 

9 

11/05/76 

B-24 

10 

07/26/77 

B-25 

11 

08/10/77 

B-27 

12 

08/20/77 

B-29 

13 

09/10/77 

B-31 

14 

08/24/78 

B-32 

15 

08/09/78 

B-34 

16 

09/21/78 

B-37 

17 

10/17/78 

B-40 

18 

08/12/79 

B-42 

19 

09/06/79 

B-46 

20 

10/04/79 

B-49 

21 

12/10/80 

B-52 

22 

07/30/82 

B-54 

23 

09/04/82 

B-57 

24 

08/25/84 

B-60 

25 

09/17/84 

B-63 

26 

08/22/88 

B-66 

27 

11/16/64 

B-70 

28 

11/21/65 

B-74 

29 

03/20/66 

B-79 

30 

06/29/66 

B-84 

B-3 


No. 

Date 

(mm/dd/yy) 

Page 

31 

10/19/66 

B-88 

32 

02/26/69 

B-92 

33 

10/17/67 

B-96 

34 

06/19/68 

B-99 

35 

09/29/68 

B-102 

36 

03/07/69 

B-106 

37 

11/30/69 

B-109 

38 

06/28/70 

B-lll 

39 

01/29/70 

B-113 

40 

04/25/71 

B-l  16 

41 

06/30/71 

B- 119 

42 

12/30/71 

B-122 

43 

02/10/72 

B-l  24 

44 

06/07/72 

B-l  26 

45 

11/02/72 

B-128 

46 

12/10/72 

B-131 

B-4 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/29/65  21:00:00.08  51.4381  179.1826 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

record 

record 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

record 

bulletin 

Network 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

so 

SO 

so 

SO 

GS 

so 

ISC 

SO 

ISC 

ISC 

SO 

GS 

ISC 

so 

SO 

ISC 

Travel  Times,  sec 

DC 

- 

CD 

78.9 

<N 

r-*’ 

VO 

Sn 

224.6 

290.4 

oo 

o 

cn 

318.5 

VLZt 

351.5 

357.9 

0JD 

- 

CL 

183.3 

207.3 

214.1 

Pn 

42.7 

51.9 

111.9 

122.8 

9931 

167.9 

164.9 

170.8 

172.8 

179.1 

179.9 

186.4 

188.5 

200.3 

202.5 

201.5 

206.4 

V90Z 

221.8 

234.3 

242.9 

245.9 

Distance, 

km 

2063 

376.3 

833.9 

3'9£6 

972.3 

1270.0 

1274.8 

1315.9 

1327.8 

1367.1 

1407.7 

1448.3 

339^1 

1548.2 

1561.2 

1567.2 

1611.2 

1611.2 

1712.0 

1830.0 

1894.1 

1948.6 

Long., 
deg.  E 

-176.679 

174.103 

-168.853 

-170.225 

165.972 

-162.733 

006091 

160.023 

160.652 

159.872 

158.653 

158.041 

-165.955 

156.806 

-158.675 

-161.772 

156.117 

156.117 

-165.387 

178.730 

153.250 

-155.976 

Lat., 
deg.  N 

51.875 

52.731 

52.974 

57.160 

55.204 

55.175 

o 

o 

oo 

53.098 

56.313 

56.058 

53.023 

53.230 

61.790 

51.463 

56.988 

80809 

50.683 

50.683 

64.562 

67.870 

48.060 

62.899 

Station 

Code 

AD- 

AIMS 

NIK 

SPI 

BRI 

CBA 

BOGR 

SPN 

KLY 

KOZ 

PETR 

TOP 

CPR 

PAU 

PHA 

BET 

SKR 

SKR 

NOM 

ILT 

MAU 

TTL 

Bate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

29/65  21:00:00.08  51.4381  179.1826 

Source 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

record 

bulletin 

record 

record 

bulletin 

Network 

SO 

ISC 

so 

ISC 

ISC 

GS 

SO 

SO 

GS 

GS 

GS 

SO 

Travel  Times,  sec 

5X5 

-3 

c/3 

536.9 

s 

c n 

su 

Cl- 

0. 

291.4 

290.2 

302.0 

298.9 

303.7 

309.9 

313.2 

313.4 

316.4 

316.4 

E 

CL, 

258.0 

268.5 

Distance, 

h:'i' 

E 

2048.3 

2174.2 

2398.9 

o 

o 

(N 

2520.0 

99ZSZ 

2544.8 

2602.9 

2629.0 

06Z9Z 

2668.7 

2668.7 

Long., 
deg.  E 

o 

00 

-149.805 

147.870 

-147.793 

-156.748 

143.180 

146.830 

145.860 

142.066 

142.066 

142.767 

142.767 

j  T. 

«  ex) 

rs 

46.850 

61.192 

45.230 

64.900 

71.303 

64.550 

43.870 

o 

m 

o 

49.078 

oo 

r- 

p 

46.967 

46.967 

o 

Station 

Code 

SIU 

AMU 

KUR 

COL 

BRW 

USN 

OHS 

YUK 

UGL 

UGL 

YSS 

YSS 

B-6 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/02/69  22:06:00.04  51.4171  179.1823 

Source 

bulletin 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

Network 

ISC 

SO 

SO 

SO 

SD 

SO 

SO 

SD 

so 

SO 

SO 

so 

so 

so 

SD 

SD 

SO 

so 

so 

SO 

ISC 

so 

Travel  Times,  sec 

CD 

265.5 

401.0 

345.0 

Sn 

235.5 

292.5 

297.0 

309.5 

326.0 

323.5 

316.0 

326.2 

327.1 

351.5 

355.2 

CD 

Pu 

207.0 

a. 

42.6 

r- 

o 

oo 

232.0 

Pn 

126.5 

155.0 

161.5 

167.5 

170.0 

171.0 

169.5 

179.7 

177.5 

© 

© 

oo 

o 

o 

oo 

185.0 

183.5 

O 

oo 

o 

oo 

197.3 

202.9 

203.0 

232.0 

Distance, 

E 

290.5 

913  A 

1206.1 

1255.3 

1305.8 

1308.9 

1316.5 

1329.0 

1362.1 

1368.3 

1402.5 

lo 

oo 

o 

oo 

O 

1427.2 

1435.6 

1436.2 

1449.0 

1548.6 

1611.4 

1611.4 

1831.3 

1832.4 

Long., 
deg.  E 

-176.684 

165.972 

162.705 

161.163 

160.400 

0E8  091 

160.023 

160.652 

159.345 

159.872 

158.738 

158.650 

158.650 

o 

o 

oo 

m 

158.700 

o 

o 

oo 

p 

oo 

in 

156.806 

156.117 

156.117 

-155.217 

178.730 

rZ 

3  & 

-a 

Tf 

OO 

oo 

55.204 

56.255 

54.590 

54.700 

56.000 

53.098 

56.313 

53.345 

56.058 

53.265 

53.017 

53.017 

o 

o 

m 

55.900 

55.925 

53.230 

51.463 

50.683 

50.683 

59.389 

67.870 

Station 

Code 

ADK 

BRI 

KBG 

KRI 

OZRR 

APH 

SPN 

KLY 

NLC 

KOZ 

ABH 

PET 

PET 

VEK 

ESOR 

ESO 

TOP 

PAU 

SKR 

SKR 

BIG 

ILT 

B-7 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/02/69  22:06:00.04  51.4171  179.1823 

Source 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

record 

7 

5 

£ 

£ 

V 

GS 

ISC 

SO 

ISC 

so 

GS 

so 

ISC 

SO 

ISC 

ISC 

SO 

so 

ISC 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

so 

GS 

Travel  Times,  sec 

CD 

J 

522.0 

c n 

431.6 

467.0 

00 

in 

533.8 

544.6 

a 

in 

405.6 

CD 

fiu 

- 

237.2 

241.1 

269.5 

276.9 

281.2 

291.5 

291.6 

291.4 

290.6 

290.7 

291.5 

296.5 

293.8 

293.8 

299.6 

301.6 

Z’ZOZ 

c 

a- 

232.6 

240.5 

250.0 

254.8 

256.5 

274.7 

313.2 

Distance, 

km 

1832.4 

1877.9 

1894.0 

1943.5 

1987.5 

2037.8 

2048.1 

LZZZZ 

2231.5 

0Z5ZZ 

2321.7 

2398.7 

2398.7 

2408.9 

2425.1 

2426.5 

2427.1 

2443.8 

2445.3 

2447.1 

Z'ZZSZ 

2528.4 

2528.5 

r  [jj 

CD  “ 

5 

O  ZJ 

-J  T3 

178.730 

-155.622 

153.250 

-152.492 

un 

o 

oo 

o 

to 

152.417 

o 

oo 

-149.131 

OO 

OO 

-151.912 

-147.328 

o 

r- 

oo 

147.870 

-147.793 

-147.495 

-147.225 

-147.508 

142.945 

-145.845 

-145.469 

-156.748 

143.180 

142.656 

Lat., 
deg.  N 

67.870 

80119 

48.060 

57.748 

59.554 

62.917 

46.850 

61.592 

62.781 

65.257 

61.833 

45.230 

45.230 

64.900 

64.975 

64.723 

65.035 

53.600 

63.502 

62.971 

71.303 

64.550 

50.863 

Station 

Code 

ILT 

svw 

MAU 

KDC 

MAG 

SEY 

SIU 

PMR 

suu 

TNN 

SCM 

KUR 

KUR 

COL 

GIL 

MCB 

PJD 

OKH 

BLR 

PAX 

BRW 

USN 

All 

B-8 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/02/69  22:06:00.04  51.4171  179.1823 

Source 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

u 

o 

t 

o 

Z 

so 

SO 

so 

so 

so 

ISC 

ISC 

ISC 

ox 

Travel  Times,  sec 

C/3 

o 

o 

oo 

Sn 

ox 

a. 

Oh 

303.6 

309.0 

one 

316.0 

316.2 

333.7 

338.4 

340.3 

c 

a* 

Distance, 

km 

2544.5 

9Z09Z 

2629.4 

2668.9 

2668.9 

2907.0 

2971.3 

2971.8 

r  cd 

OX 

5 

O  cj 

— 1  -a 

146.830 

145.860 

142.066 

142.767 

142.767 

142.967 

-135.324 

141.332 

Lat., 
deg.  N 

43.870 

44.030 

49.078 

46.967 

46.967 

42.239 

57.057 

OO 

O 

rn 

Station 

Code 

OHS 

YUK 

UGL 

YSS 

YSS 

KMU 

SIT 

SAP 

[)ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06/71  22:00:00.06  51.4719  179.1069 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

record 

record 

record 

record 

record 

record 

“ 

2 

D 

S 

u 

r 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

SD 

GS 

so 

so 

so 

so 

so 

J 

377.7 

CZ5 

Travel  Times,  sec 

Sn 

228.7 

289.9 

303.9 

301.3 

292.7 

303.7 

322.9 

cl 

150.4 

CL 

169.4 

179.9 

S 

On 

0.5 

0.5 

3.0 

3.3 

3.7 

9*9 

10.4 

11.4 

20.5 

42.6 

50.5 

111.5 

125.7 

153.9 

165.4 

168.8 

167.7 

9691 

175.7 

OO 

OO 

r- 

Distance, 

E 

1.3 

in 

3.7 

4.6 

14.6 

15.8 

18.7 

35.7 

57.4 

64.9 

125.7 

294.4 

370.0 

837.9 

965.8 

1198.4 

1298.5 

noei 

1309.8 

1318.5 

1360.7 

1395.7 

r  Ljj 

5  si) 

o  o 
— !  T3 

179.119 

179.091 

179.158 

179.043 

178.953 

179.247 

179.342 

178.656 

179.588 

178.330 

-179.109 

-176.684 

174.103 

-168.853 

165.972 

162.705 

160.400 

160.830 

160.023 

159.970 

159.872 

158.738 

J  z 

«  GJD 

OO 

»o 

51.463 

51.463 

oo 

rr 

m 

51.562 

51.361 

51.391 

51.628 

51.893 

51.799 

51.288 

OO 

OO 

lo 

52.731 

52.974 

55.204 

56.255 

O 

o 

in 

56.000 

53.098 

54.100 

56.058 

53.265 

i-H 

Station 

Code 

ACA 

ACB 

ASC 

ACC 

AND 

ASB 

ASD 

ANA 

SSI 

RAT 

AMA 

ADK 

SMY 

NIK 

BRI 

KBG 

OZRR 

APH 

SPN 

SEL 

KOZ 

ABH 

B-10 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

11/06/71  22:00:00.06  51.4719  179.1069 

Source 

record 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

Network 

SO 

so 

SO 

so 

so 

SO 

so 

so 

GS 

ISC 

ISC 

so 

so 

SO 

SO 

SO 

ISC 

ISC 

ISC 

so 

ISC 

ISC 

SO 

w> 

J 

556.9 

634.9 

Travel  Times,  sec 

c/3 

370.4 

472.2 

502.7 

532.4 

Sn 

313.1 

327.8 

357.9 

444.4 

455.4 

WD 

PL, 

Ou 

193.4 

261.4 

o 

oo 

(N 

290.4 

Pn 

VO 

oo 

r- 

178.9 

182.9 

183.8 

197.4 

203.9 

206.9 

231.6 

241.1 

240.7 

245.9 

246.4 

253.2 

254.9 

261.2 

266.2 

266.4 

269.4 

273.5 

274.3 

Distance, 

km 

1401.7 

1401.9 

1428.1 

1428.7 

1442.2 

1542.5 

1605.6 

1605.6 

1826.2 

1914.0 

1944.7 

1979.7 

1979.7 

2029.7 

2043.3 

2090.6 

2186.2 

2189.8 

VZZZZ 

2223.5 

VO 

<N 

<N 

<N 

2324.8 

2380.7 

r  ttj 

5  si) 
o  o> 

U  -o 

158.653 

158.650 

158.700 

o 

o 

oo 

© 

oo 

156.806 

156.117 

156.117 

178.730 

-161.232 

-152.492 

in 

o 

oo 

o 

in 

150.805 

152.417 

151.780 

149.631 

-149.879 

-149.561 

-149.131 

oo 

oo 

-153.679 

-146.339 

148.033 

Lat., 
deg.  N 

53.023 

53.017 

55.900 

55.925 

53.230 

51.463 

50.683 

50.683 

67.870 

65.429 

OO 

rr 

m 

59.554 

59.554 

62.917 

46.850 

61.133 

61.651 

61.245 

61.592 

62.781 

890*99 

59.428 

45.267 

Station 

Code 

PETR 

PET 

ESOR 

ESO 

TOP 

PAU 

SKR 

SKR 

ILT 

GMA 

KDC 

MAG 

MAG 

SEY 

SIU 

uso 

PWA 

PMS 

PMR 

suu 

IMA 

MID 

REI 

Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

22:00:00.06  51.4719  179.1069 

Source 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

Network 

ISC 

so 

so 

ISC 

ISC 

so 

SD 

ISC 

so 

so 

so 

so 

GS 

ISC 

so 

SO 

so 

so 

ISC 

ISC 

ISC 

u 

o 

s 

G 

DC 

J 

C/3 

536.7 

544.4 

542.9 

548.4 

566.4 

570.9 

Sn 

569.9 

571.9 

583.9 

r™ 

13 

> 

H 

OX) 

cu 

288.2 

V16Z 

291.7 

289.6 

292.7 

294.4 

294.5 

293.5 

noe 

zzoz 

309.1 

312.2 

312.2 

313.4 

315.4 

315.4 

326.2 

329.1 

353.0 

339.9 

336.3 

Pn 

Distance, 

km 

2387.6 

2393.9 

2393.9 

2407.4 

2423.7 

2436.8 

2436.8 

2444.5 

2520.3 

2522.0 

2598.0 

2623.3 

2623.3 

2656.7 

2663.2 

2663.2 

in 

oo 

(N 

2848.1 

VZ06Z 

6  996Z 

2972.8 

Long., 
deg.  E 

-146.172 

o 

r- 

00 

147.870 

-147.793 

-147.495 

142.945 

142.945 

oo 

i 

143.180 

142.656 

145.860 

142.066 

142.066 

145.590 

142.767 

L9L'ZP\ 

141.350 

135.550 

142.967 

141.332 

-135.324 

Date 

06/71 

j  £ 

«  OX) 

T3 

62.105 

45.230 

45.230 

64.900 

64.975 

53.600 

53.600 

63.502 

64.550 

50.863 

44.030 

49.078 

49.078 

43.328 

46.967 

46.967 

46.460 

62.650 

42.239 

43.058 

57.057 

Station 

Code 

VOX 

KUR 

KUR 

COL 

GIL 

OKH 

OKH 

BLR 

USN 

AH 

YUK 

UGL 

UGL 

NEM 

YSS 

YSS 

MNRR 

KHG 

i 

SAP 

SIT 

B-12 


•ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

14/74  15:00:00.19  68.903  75.823 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

record 

Network 

so 

SD 

so 

SO 

CSE 

CSE 

CSE 

CSE 

so 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

GS 

ISC 

ISC 

CSE 

CSE 

CSE 

Travel  Times,  sec 

OX) 

ml 

142.3 

406.8 

481.3 

501.2 

502.6 

511.0 

515.2 

587.8 

CD 

373.8 

371.3 

398.1 

oo" 

5 

419.3 

421.0 

423.1 

423.8 

456.8 

s 

CD 

121.3 

347.8 

356.8 

378.5 

398.0 

398.9 

p 

o 

406.5 

405.1 

448.8 

OX) 

a- 

81.3 

257.8 

290.3 

CU 

201.3 

212.3 

223.1 

228.2 

232.1 

234.4 

236.3 

c 

ft* 

69.8 

192.3 

197.8 

202.8 

208.9 

YOU 

220.3 

222.2 

L9ZZ 

224.8 

232.7 

245.6 

262.6 

262.7 

268.0 

266.5 

270.7 

272.3 

275.5 

279.0 

Distance, 

km 

489.6 

1542.1 

1611.1 

1635.7 

VZ\L\ 

1796.4 

1802.9 

1816.3 

1826.2 

1839.7 

1875.2 

1875.2 

1997.3 

1997.3 

2112.1 

2139.4 

2139.4 

2160.3 

2169.3 

2205.8 

2211.9 

2239.7 

2278.1 

Long., 
deg.  E 

88.083 

60.637 

83.266 

o 

r- 

o 6 

70.650 

o 

O 

o 

69.070 

69.025 

t— 

CN 

\6 

oo 

70.617 

27.007 

27.007 

26.629 

26.629 

11.924 

27.715 

27.715 

94.087 

18.928 

20.417 

60.330 

57.900 

59.100 

J  Z 

«  ej3 

T3 

69.430 

56.827 

54.850 

56.416 

53.720 

53.005 

53.030 

52.912 

53.253 

52.570 

69.755 

69.755 

67.371 

67.371 

78.918 

64.199 

64.199 

51.563 

69.632 

67.840 

o 

o 

o 

IT) 

50.730 

50.117 

a 

00 

o 

Station 

Code 

NRI 

SVE 

SAN 

ARU 

CHKA& 

BRV& 

KOSH& 

KKOR& 

ELT 

MAKI& 

KEY 

KEY 

SOD 

SOD 

KBS 

KJF 

KJF 

UER 

TRO 

KIR 

SHCH& 

LENS& 

BUGE& 

B-13 


ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

14/74  15:00:00.19  68.903  75.823 

Source 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

Network 

CSE 

ISC 

ISC 

ISC 

CSE 

ISC 

CSE 

ISC 

«> 

<Z» 

Crt' 

o 

s 

H 

”3 

> 

C3 

u. 

CUD 

nJ 

CD 

c 

CD 

W> 

a. 

On 

295.5 

301.3 

330.4 

330.1 

339.2 

341.2 

c 

a. 

290.7 

332.4 

Distance, 

km 

2402.0 

2459.1 

2522.5 

2853.3 

2856.9 

2859.9 

2933.0 

2987.0 

Long., 
deg.  E 

59.110 

20.237 

24.651 

17.627 

77.225 

-18.655 

79.983 

13.696 

• 

r  £ 

*— 

48.950 

63.815 

60.509 

59.858 

43.238 

76.771 

42.633 

60.134 

o  ^ 
00 
o 

Station 

Code 

NOVG& 

UME 

NUR 

UPP 

TLG& 

DAG 

BKOL& 

HFS 

B- 14 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/29/74  15:00:00.39  67.085  62.625 

Source 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

record 

Network 

SO 

so 

so 

CSE 

ISC 

ISC 

ISC 

ISC 

CSE 

CSE 

ISC 

ISC 

CSE 

CSE 

CSE 

so 

ISC 

ISC 

SO 

ISC 

CSE 

CSE 

Travel  Times,  sec 

OJD 

288.6 

317.6 

351.6 

417.4 

431.8 

447.7 

466.2 

466.5 

476.3 

525.3 

537.9 

c n 

317.6 

327.6 

371.6 

382.7 

354.6 

387.7 

388.2 

393.3 

387.6 

429.0 

435.2 

Sn 

256.1 

260.6 

263.0 

319.7 

349.3 

360.2 

367.9 

368.2 

374.7 

417.4 

421.4 

OX) 

a* 

177.6 

177.6 

Pm 

145.1 

245.1 

249.9 

Pn 

141.1 

148.1 

181.2 

184.7 

191.3 

194.1 

202.1 

201.7 

204.5 

203.9 

oo 

© 

nl 

215.8 

218.3 

228.6 

VOZZ 

231.2 

236.6 

Distance, 

E 

u 

1076.2 

1147.5 

vlozi 

1453.1 

1470.1 

1470.1 

1534.0 

1534.0 

1549.8 

1603.9 

1616.2 

1616.2 

1616.3 

0*6191 

1674.2 

1745.1 

1773.0 

1773.0 

oo 

00 

h 

r* 

1781.4 

o 

in 

oo 

1899.5 

Long., 
deg.  E 

88.083 

60.637 

58.570 

33.687 

27.007 

27.007 

26.629 

26.629 

70.650 

69.070 

27.715 

27.715 

69.025 

o 

»n 

o 

o 

C" 

70.617 

83.266 

LW0Z 

20.417 

30.324 

18.928 

60.330 

59.100 

jZ 

«  OX) 

-J  « 

T3 

69.430 

56.827 

56.416 

0LVZ9 

69.755 

69.755 

67.371 

67.371 

53.720 

53.030 

64.199 

64.199 

52.912 

53.005 

52.570 

o 

in 

00 

»n 

67.840 

67.840 

59.773 

69.632 

O 

O 

»n 

o 

in 

50.117 

Station 

Code 

NRI 

SVE 

ARU 

<3 

£ 

3 

KEY 

KEY 

SOD 

SOD 

a 

x 

u 

KOSH& 

KJF 

KJF 

KKOR& 

BRV& 

2 

< 

£ 

NYS 

KIR 

KIR 

PUL 

TRO 

SHCH& 

u 

O 

CQ 

B-15 


ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

►9/74  15:00:00.39  67.085  62.625 

Source 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

record 

record 

• '  ' 

t 

u 

O 

£ 

r 

so 

ISC 

ISC 

ISC 

SO 

ISC 

CSE 

ISC 

ISC 

ISC 

ISC 

ISC 

CSE 

ISC 

ISC 

CSE 

CSE 

CSE 

CSE 

WD 

J 

544.6 

t/3 

446.1 

Travel  Times,  sec 

= 
c n 

421.6 

W5 

— 

a. 

282.0 

296.6 

303.2 

315.7 

319.7 

327.4 

331.9 

332.7 

334.5 

334.7 

338.7 

c 

X 

235.6 

240.9 

241.6 

248.3 

245.0 

251.8 

327.0 

Distance, 

km 

1910.2 

1958.9 

1971.3 

1971.3 

1998.3 

2004.6 

2028.7 

2321.6 

2472.7 

2548.5 

2684.0 

2733. 1 

2794.5 

2813.9 

2863.6 

2871.1 

2894.4 

2915.4 

2925.1 

Long., 
deg.  E 

36.568 

20.237 

24.651 

24.651 

86.277 

11.924 

59.110 

17.627 

13.696 

10.832 

9.598 

-18.655 

77.225 

5.334 

12.433 

73.210 

72.253 

79.983 

069'lt7 

Lat., 
deg.  N 

55.115 

63.815 

60.509 

60.509 

53.253 

78.918 

48.950 

59.858 

60.134 

60.824 

59.649 

ILL'9L 

43.238 

60.383 

55.683 

41.933 

41.607 

42.633 

43.337 

Q  ^ 
00 
o 

Station 

Code 

OBN 

UME 

NUR 

NUR 

ELT 

KBS 

NOVG& 

UPP 

HFS 

o 

< 

z 

KON 

DAG 

TLG& 

BER 

COP 

TORK& 

< 

BKOL& 

DOMB& 

B-16 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/02/74  01:00:01.06  66.10  (?)  112.65  (?) 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

Network 

so 

SO 

so 

SO 

SO 

so 

so 

SO 

so 

SO 

so 

SO 

so 

so 

GS 

so 

GS 

so 

SO 

SO 

so 

SO 

so 

Travel  Times,  sec 

ct 

u 

247.4 

264.4 

V9LZ 

302.3 

oo 

o 

298.9 

On 

<N 

m 

331.9 

334.9 

338.9 

348.6 

395.0 

393.3 

398.1 

421.9 

433.4 

439.9 

478.2 

476.4 

489.4 

215.4 

225.4 

274.0 

280.6 

280.3 

318.0 

316.3 

323.2 

348.4 

353.9 

ON 

r^ 

m 

376.9 

391.9 

Sn 

203.4 

219.7 

218.9 

250.8 

246.3 

240.4 

265.6 

Z99Z 

266.9 

267.0 

VZLZ 

273.6 

274.8 

306.2 

308.6 

341.6 

342.4 

371.2 

385.2 

ox 

CL 

140.1 

154.9 

152.7 

170.3 

197.3 

6T61 

O 

OO 

227.5 

273.7399 

266.4399 

CL 

Pn 

114.3 

120.6 

125.9 

125.3 

oo 

139.8 

135.9 

149.0 

152.2 

152.9 

153.6 

153.6 

157.8 

159.3 

175.5 

oo 

r- 

182.1 

193.9 

193.7 

196.7 

214.2 

212.4 

221.4 

Distance, 

km 

893.0 

922.6 

945.2 

974.1 

1066.7 

oo 

o 

1093.3 

1141.1 

1162.5 

1162.5 

1167.1 

oo 

1213.1 

6  6ZZI 

1358.1 

1388.0 

1418.6 

1513.9 

1525.2 

00 

© 

1671.5 

1679.4 

1734.7 

Long., 
deg.  E 

128.870 

114.183 

129.717 

134.640 

118.270 

115.700 

88.083 

003’  1 1 1 

135.550 

109.550 

117.380 

113.620 

124.900 

130.620 

006611 

oirou 

143.180 

126.971 

106.330 

128.842 

99.830 

102.430 

o 

o 

p 

o 

Lat., 
deg.  N 

71.630 

57.850 

62.016 

67.651 

56.900 

56.500 

69.430 

o 

oo 

oo 

62.650 

55.770 

55.870 

o 

oo 

«r> 

56.870 

58.750 

54.430 

53.700 

64.550 

54.433 

52.770 

54.711 

52.520 

51.920 

51.670 

Station 

Code 

TIK 

BOD 

YAK 

BTGS 

CAA 

NLT 

NR] 

KMO 

KHG 

NIZ 

SKL 

UKT 

CLN 

CGD 

TUP 

BDN 

USN 

KROS 

TIG 

BMKS 

ORL 

ARS 

MOY 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

02/74  01:00:01.06  66.10  (?)  112.65  (?) 

Source 

record 

record 

record 

record 

record 

record 

record 

Network 

so 

so 

so 

so 

so 

GS 

so 

Travel  Times,  sec 

525.1 

549.9 

412.6 

c 

in 

406.6 

427.5 

446.1 

453.1 

CJG 

Cu 

Cl 

316.9 

331.9 

c 

- 

230.1 

243.2 

244.1 

249.7 

256.3 

Distance, 

km 

1829.4 

1908.7 

1924.6 

2012.7 

2033.4 

2658.9 

2858.1 

Long., 
deg.  E 

- — - 

103.283 

152.417 

94.087 

83.266 

86.277 

158.700 

60.637 

rZ 
-*-*  • 

Cl  W5 

-o 

50.383 

62.917 

51.563 

54.850 

53.253 

o 

o 

Os 

yr\ 

56.827 

o 

Station 

Code 

— 

ZAK 

SEY 

UER 

NVS 

ELT 

ESOR 

SVE 

B-18 


/— s 

w 

<zj  m 

3  % 

Source 

record 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

record 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

08/12/75  15:00:00.60  70.763  1263 

Network 

GS  RAS 

ISC 

ISC 

ISC 

GS  RAS 

GS  RAS 

ISC 

GS  RAS 

GS  RAS 

GS  RAS 

GS  RAS 

GS  RAS 

GS  RAS 

GS  RAS 

GS  RAS 

GS  RAS 

GS  RAS 

GS  RAS 

GS  RAS 

ISC 

GS  RAS 

GS  RAS 

013 

38.4 

440.6 

462.2 

495.7 

© 

oo 
o 
» r) 

527.1 

586.6 

636.1 

Travel  Times,  sec 

C/D 

368.7 

383.9 

418.4 

423.4 

oo 

(N 

438.4 

477.4 

521.1 

Sn 

37.9 

342.6 

353.7 

374.7 

399.0 

400.4 

401.9 

404.4 

408.6 

428.4 

453.6 

00 

oo 

oo 

Ofl 

CL 

19.4 

234.4 

247.2 

260.8 

273.3 

279.8 

c 

O, 

22.4 

18.9 

125.4 

o 

© 

oo 

wo 

OO 

194.6 

194.7 

199.2 

214.2 

224.0 

226.4 

224.7 

228.4 

232.6 

242.7 

258.6 

259.8 

_ 

261.4 

Distance, 

km 

oo 

00 

I  '6 1 1 

119.1 

982.8 

1401.6 

1459.4 

1558.7 

1558.7 

1599.2 

1722.7 

1791.0 

9  6181 

1823.6 

1852.6 

1869.3 

1947.4 

2075.9 

2078.4 

2080.0 

2091.9 

2254.3 

2341.3 

Long., 
deg.  E 

128.870 

128.867 

128.867 

129.717 

152.417 

88.083 

114.183 

114.183 

118.270 

117.380 

128.842 

126.971 

oortii 

0066 1 1 

109.550 

128.000 

oiron 

140.680 

163.060 

-178.800 

106.330 

162.705 

+*  . 

C3  CUD 

J  « 

73 

71.630 

71.633 

71.633 

62.017 

62.917 

69.430 

57.850 

57.850 

56.900 

55.870 

54.711 

54.433 

o 

oo 

oo 

wo 

WO 

54.430 

55.770 

53.290 

53.700 

53.150 

59.250 

67.833 

52.770 

56.255 

Station 

Code 

TIK 

TIK 

TIK 

YAK 

SEY 

NRI 

BOD 

BOD 

CAA 

SKL 

BMKS 

KROS 

KMO 

TUP 

ZIN 

YASS 

BDN 

NKL 

OSR 

ILT 

TIG 

KBG 

B-19 


Bate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

12/75  15:00:00.60  70.763  126.953 

Source 

bulletin 

bulletin 

record 

record 

record 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

record 

bulletin 

’ 

* 

u 

D 

z 

r 

ISC 

ISC 

GS  RAS 

GS  RAS 

GS  RAS 

GS  RAS 

GS  RAS 

ISC 

GS  RAS 

GS  RAS 

ISC 

ISC 

GS  RAS 

GS  RAS 

GS  RAS 

GS  RAS 

ISC 

GS  RAS 

ISC 

Travel  Times,  sec 

OX) 

J 

667.3 

680.4 

693.1 

702.9 

712.8 

722.5 

C/7 

524.9 

529.1 

535.1 

562.0 

</5 

507.9 

544.6 

573.4 

585.0 

OX) 

0. 

• 

284.9 

284.8 

287.2 

293.4 

294.6 

295.9 

299.4 

299.8 

300.9 

304.4 

307.0 

307.0 

325.4 

324.4 

325.8 

C 

cu 

310.4 

318.0 

321.0 

325.9 

Distance, 

E 

2353.6 

2353.6 

2357.6 

2358.2 

2436.5 

2443.4 

2463.0 

2498.1 

2499.1 

2503.4 

2525.3 

2575.3 

2575.3 

2705.5 

2744.7 

2781.3 

2782.2 

2791.5 

ZZ6LZ 

Long., 
deg.  E 

104.310 

104.310 

104.270 

142.656 

102.430 

99.830 

1 12.370 

100.983 

o 

o 

p 

o 

158.738 

158.650 

103.283 

103.283 

94.087 

83.266 

142.767 

142.761 

r- 

r- 

<N 

vd 

OO 

86.267 

r  £ 

■*-  . 

CS  OX) 

T3 

52.272 

52.272 

52.242 

50.863 

51.920 

52.520 

49.720 

51.683 

51.670 

53.265 

53.017 

50.383 

m 

oo 

cn 

o 

in 

51.563 

O 

oo 

’'T 

46.967 

46.958 

53.253 

53.250 

00 

o 

Station 

Code 

IRK 

IRK 

IRK 

All 

ARS 

ORL 

KHP 

MOY 

MOY 

ABH 

PET 

ZAK 

ZAK 

UER 

NVS 

YSS 

YSS 

ELT 

ELT 

B-20 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/29/75  11:00:00.43  69.578  90.337 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

Network 

so 

so 

SD 

so 

so 

SO 

so 

so 

so 

so 

SO 

SO 

so 

CSE 

so 

CSE 

so 

so 

GS 

so 

GS 

ISC 

Travel  Times,  sec 

OX) 

J 

23.0 

406.6 

499.6 

515.1 

523.7 

543.9 

556.1 

553.7 

581.6 

582.9 

584.9 

595.6 

631.6 

643.6 

641.8 

641.1 

653.6 

CD 

401.1 

416.9 

415.7 

438.6 

451.1 

441.7 

443.2 

460.6 

463.6 

473.6 

472.6 

488.6 

503.6 

O 

O 

in 

505.1 

Sn 

27.0 

319.6 

383.6 

395.6 

396.2 

oo 

426.1 

428.7 

VLZP 

445.6 

447.4 

451.4 

459.1 

476.6 

490.6 

OJD 

CL 

13.0 

C- 

274.8 

274.3 

281.6 

285.9 

G 

CL 

o 

oo 

213.4 

VIZZ 

227.2 

233.6 

241.1 

241.7 

242.6 

248.4 

249.7 

253.4 

258.6 

260.2 

261.8 

265.0 

268.1 

272.8 

279.6 

Distance, 

km 

89.7 

1421.7 

1737.0 

1808.7 

1841.6 

1913.1 

1944.2 

1957.9 

1962.6 

2034.6 

2045.5 

2061.8 

2102.9 

2119.0 

2132.6 

2150.2 

2190.1 

2239.2 

2245.2 

2245.8 

2286.7 

2347.4 

Long., 
deg.  E 

C"> 

oo 

p 

oo 

oo 

128.870 

m 

oo 

rr 

o 

in 

n 

o< 

o 

o 

o 

<N 

115.700 

129.717 

118.270 

99.830 

oirou 

106.330 

o 

r- 

<N 

o 

121.600 

o 

in 

o 

o 

r-* 

o 

in 

oo 

in 

70.617 

124.900 

130.620 

103.283 

006  61 1 

143.180 

27.007 

j| 

69.430 

71.630 

o 

m 

oo 

K 

in 

55.770 

55.880 

56.500 

91039 

56.900 

52.520 

53.700 

52.770 

52.242 

56.550 

53.005 

56.416 

52.570 

56.870 

o 

in 

t> 

oo 

m 

50.383 

54.430 

64.550 

69.755 

Station 

Code 

NRI 

TIK 

BOD 

NIZ 

KMO 

NLT 

YAK 

CAA 

ORL 

BDN 

TIG 

IRK 

usz 

BRV& 

ARU 

MAKI& 

CLN 

CGD 

ZAK 

TUP 

USN 

KEY 

B-21 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

11:00:00.43  69.578  90.337 

Source 

record 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

Network 

GS 

ISC 

so 

ISC 

so 

ISC 

GS 

ISC 

Travel  Times,  sec 

SD 

J 

712.6 

760.6 

C/3 

544.3 

a 

c/3 

W) 

- 

3- 

299.3 

299.6 

302.6 

311.6 

312.8 

316.1 

323.6 

341.6 

C 

cu 

Distance, 

km 

2487.2 

2502.4 

2528.8 

2620.8 

2630.7 

2679.0 

2753.1 

2980.6 

Long., 
deg.  E 

126.971 

26.629 

128.842 

18.928 

128.000 

27.715 

152.417 

20.237 

in 

r- 

x  on 

Q  ^ 

r  £ 

«  WD 
-J  a> 

T3 

54.433 

67.371 

54.711 

69.632 

53.290 

64.199 

62.917 

63.815 

ON 

O 

Station 

Code 

KROS 

SOD 

BMKS 

TRO 

YASS 

KJF 

SEY 

UME 

B-22 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

76/11/05  03:59:59.98  61.458  112.860 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

" 

•i 

£ 

5 

s 

_> 

y 

r 

so 

so 

so 

SO 

so 

so 

so 

so 

SO 

so 

SO 

SO 

so 

so 

GS 

so 

so 

so 

so 

SO 

so 

GS 

(J 

{/> 

C/T 

WD 

119.5 

158.5 

0  091 

176.3 

184.9 

194.0 

247.6 

249.8 

252.7 

293.5 

294.5 

p 

o 

m 

323.0 

325.5 

339.0 

338.0 

347.7 

356.5 

359.7 

362.5 

O 

O 

m 

Sn  S 

159.0 

204.6 

209.9 

238.0 

250.5 

255.5 

283.7 

287.0 

298.7 

308.0 

9101 

134.5 

143.0 

146.3 

156.4 

rooz 

201.8 

202.7 

234.8 

266.0 

251.5. 

265.6 

275.7 

282.0 

285.7 

282.8 

292.0 

O) 

s 

"cj 

Si¬ 

cs 

J- 

H 

OX) 

& 

66.8 

0Z6 

94.5 

103.3 

106.9 

112.0 

143.6 

144.3 

145.5 

164.0 

171.0 

173.0 

186.0 

186.5 

9061 

197.7 

268.0 

215.5 

cl 

184.5 

Pn 

56.9 

76.5 

808 

82.3 

6  88 

89.3 

96.5 

112.8 

115.5 

114.7 

129.5 

133.0 

146.5 

145.5 

152.0 

154.8 

154.7 

156.0 

161.2 

163.2 

163.0 

Distance, 

km 

408.6 

575.6 

593.9 

628.4 

661.6 

674.8 

740.9 

878.9 

885.3 

£068 

1028.9 

1043.5 

1051.2 

1139.9 

1149.5 

1199.7 

oo 

o 

(N 

1235.6 

1241.7 

1266.6 

oo 

o 

oo 

<N 

1306.2 

Long., 
deg.  E 

114.183 

o 

o 

118.270 

003  1 1 1 

109.550 

117.380 

121.600 

oi  roil 

006*611 

129.717 

130.620 

106.330 

113.550 

126.971 

104.270 

128.842 

127.250 

102.430 

134.640 

99.830 

128.000 

101.000 

Lat., 
deg.  N 

57.850 

56.500 

56.900 

o 

oo 

oo 

55.770 

55.870 

56.550 

53.700 

54.430 

62.016 

58.750 

52.770 

52.020 

54.433 

52.242 

54.711 

53.738 

51.920 

67.651 

52.520 

53.290 

51.670 

Station 

Code 

BOD 

NLT 

CAA 

KMO 

NIZ 

SKL 

usz 

BDN 

TUP 

YAK 

CGD 

TIG 

CIT 

KROS 

IRK 

BMKS 

ZEA 

ARS 

BTGS 

ORL 

YASS 

MOY 

B-23 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

03:59:59.98  61.458  112.860 

4) 

o 

u 

3 

o 

w 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

record 

- 

* 

u 

o 

£ 

4> 

5 

so 

GS 

GS 

so 

so 

so 

GS 

GS 

GS 

so 

GS 

so 

so 

ISC 

CSE 

so 

ej 

« 

C/5 

Crt 

on 

-J 

371.9 

391.7 

403.0 

441.7 

442.2 

539.0 

(/) 

312.4 

324.4 

359.2 

Sn 

298.9 

307.7 

316.7 

344.7 

354.7 

oo 

o 

413.2 

4> 

s 

H 

> 

H 

0JC 

a* 

219.7 

236.5 

256.9 

331.5195 

a- 

184.2 

290.0 

314.7 

335.7 

c 

2- 

169.1 

171.9 

183.0 

195.7 

199.2 

L'LZZ 

232.0 

240.5 

237.9 

242.5 

251.5 

253.0 

267.8 

Distance, 

km 

1306.4 

1366.7 

1435.8 

1557.9 

<N 

oo 

1823.0 

O 

O 

r- 

oo 

1893.4 

1903.7 

1944.8 

2033.3 

2041.2 

2164.8 

2391.2 

2691.9 

2893.8 

Long., 
deg.  E 

112.370 

103.283 

m 

oo 

p 

oo 

oo 

143.180 

94.087 

86.277 

83.266 

140.680 

149.620 

149.631 

152.417 

150.730 

142.656 

116.175 

O 

O 

© 

148.033 

[)ate 

11/05 

Lat., 
deg.  N 

49.720 

50.383 

69.430 

64.550 

51.563 

53.253 

o 

wn 

oo 

53.150 

62.530 

61.133 

62.917 

60.046 

50.863 

o 

5 

o 

© 

53.005 

45.267 

v© 

r- 

Station 

Code 

KHP 

ZAK 

NRI 

USN 

UER 

ELT 

SAN 

NKL 

YAGR 

uso 

SEY 

MAI 

TIV 

PEK 

BRV& 

REI 

B-24 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/26/77  17:00:00.22  69.575  90.375 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

Network 

SO 

GS 

GS 

so 

so 

so 

so 

so 

so 

so 

so 

so 

CSE 

so 

so 

so 

so 

so 

SD 

CSE 

CSE 

SD 

Travel  Times,  sec 

CJD 

u 

23.8 

494.9 

502.8 

oo 

oo 

524.0 

545.0 

552.8 

559.6 

567.8 

574.5 

oo 

yn 

588.3 

585.9 

591.3 

oo 

oo 

595.8 

G/3 

403.0 

408.3 

410.8 

416.0 

433.0 

447.8 

448.6 

447.3 

458.5 

459.4 

463.6 

469.9 

463.3 

464.6 

471.3 

479.3 

Sn 

27.8 

372.3 

383.9 

392.3 

395.6 

421.0 

395.5 

421.0 

419.8 

432.6 

429.8 

443.5 

444.7 

449.6 

448.7 

OO 

456.8 

DJD 

a- 

oo 

(N 

eu 

228.3 

250.5 

258.3 

272.8 

Pn 

16.4 

207.5 

213.9 

220.3 

221.2 

227.0 

227.3 

239.4 

241.8 

241.6 

242.8 

248.3 

249.6 

248.4 

250.0 

251.2 

254.3 

257.8 

259.8 

259.7 

268.4 

261.8 

Distance, 

km 

91.1 

1679.1 

1735.6 

1774.7 

1807.5 

o 

m 

oo 

1840.3 

1911.7 

1942.7 

1956.4 

8T961 

2025.0 

2031.1 

2033.4 

2044.4 

2060.8 

2064.3 

2070.2 

v\o\z 

2119.7 

2126.7 

2133.8 

Long., 
deg.  E 

88.083 

83.266 

114.183 

134.640 

109.550 

86.277 

o 

o 

(N 

o 

o 

129.717 

118.270 

99.830 

117.380 

70.650 

oiroit 

106.330 

104.270 

102.430 

o 

o 

o 

o 

121.600 

70.050 

70.970 

o 

r- 

oo 

lo 

r  *-• 

69.430 

o 

lo 

00 

Tf* 

UO 

O 

IT) 

00 

67.651 

55.770 

53.253 

O 

OO 

oo 

vS 

56.500 

62.016 

56.900 

52.520 

55.870 

53.720 

53.700 

52.770 

52.242 

51.920 

51.670 

56.550 

53.005 

52.720 

56.416 

Station 

Code 

NRI 

NVS 

BOD 

BTGS 

NIZ 

ELT 

KMO 

NLT 

YAK 

CAA 

ORL 

SKL 

<* 

I 

s 

u 

BDN 

TIG 

IRK 

ARS 

MOY 

usz 

BRV& 

VOST& 

ARU 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 


ime(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

00.22  69.575  90.375 

Source 

record 

bulletin 

record 

record 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

* 

u 

O 

£ 

Z 

r 

GS 

ISC 

so 

so 

GS 

so 

so 

ISC 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

so 

so 

ISC 

DJD 

621.8 

637.8 

VZP9 

642.2 

645.8 

652.2 

716.9 

oo 

oo 

r- 

h 

c n 

483.3 

502.8 

506.3 

502.2 

Travel  Times,  sec 

S 

476.8 

491.8 

DD 

CL 

Cu 

a 

CU 

275.4 

281.2 

285.6 

286.4 

300.6 

300.9 

00 

m 

316.0 

312.8 

322.3 

325.4 

342.9 

267.3 

269.4 

272.8 

274.5 

277.2 

279.3 

Distance, 

km 

2188.6 

66813 

m 

(N 

<N 

2244.3 

2244.4 

2285.3 

2294.9 

2348.8 

2354.3 

2502.3 

2503.8 

ZZZ9Z 

2680.5 

2688.1 

2751.8 

2782.6 

VZS6Z 

h  6 

.£  o 

0£  •• 

o  ^ 

Long., 
deg.  E 

124.900 

21.217 

130.620 

103.283 

006611 

143.180 

113.550 

27.007 

11.924 

1 12.370 

26.629 

18.928 

27.715 

20.417 

152.417 

149.631 

20.237 

LU9h 

r  ^ 

C3  si) 

56.870 

77.658 

o 

to 

oo 

to 

50.383 

54.430 

64.550 

52.020 

69.755 

78.918 

49.720 

67.371 

69.632 

64.199 

67.840 

62.917 

61.133 

63.815 

r- 

o 

Station 

Code 

— 

CLN 

EOl 

CGD 

ZAK 

TUP 

USN 

CIT 

KEY 

KBS 

KHP 

SOD 

TRO 

KJF 

KIR 

SEY 

USO 

UME 

B-26 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/10/77  22:00:00.10  50.955  110.983 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

Network 

SO 

so 

so 

so 

so 

so 

SD 

so 

so 

SD 

SD 

GS 

so 

so 

GS 

so 

so 

so 

so 

so 

SD 

SD 

Travel  Times,  sec 

CUD 

J 

104.9 

136.9 

154.9 

156.5 

167.9 

200.9 

6661 

223.4 

224.4 

233.9 

268.9 

315.4 

331.3 

431.9 

468.4 

563.4 

672.4 

683.9 

738.9 

C/D 

370.6 

402.4 

574.9 

Sn 

6T9 

6T6 

117.9 

134.4 

131.5 

141.3 

163.9 

165.9 

185.4 

195.4 

218.2 

256.4 

272.0 

374.4 

OX) 

CL 

28.9 

59.9 

79.7 

86.5 

oo 

1*86 

113.1 

115.9 

127.9 

126.9 

132.4 

151.9 

183.9 

9161 

a* 

285.5 

293.9 

301.9 

OO 

CO 

Pn 

34.9 

52.7 

17,9 

74.4 

75.5 

82.1 

93.9 

as 

as 

105.9 

105.3 

107.9 

121.9 

145.9 

154.1 

194.9 

212.4 

245.4 

296.9 

Distance, 

km 

169.0 

213.9 

378.4 

486.1 

547.3 

547.9 

603.5 

699.5 

714.9 

788.4 

794.4 

815.2 

934.7 

1122.7 

00 

h 

1520.9 

1674.9 

1964.2 

2385.0 

£'L6£Z 

0*0193 

2656.6 

Long., 
deg.  E 

112.370 

113.550 

106.330 

104.270 

103.283 

003  1 1 1 

102.430 

O 

O 

O 

O 

006611 

99.830 

114.183 

118.270 

121.600 

124.900 

94.087 

130.620 

129.717 

135.550 

m 

oo 

p 

oo 

oo 

143.180 

149.631 

150.730 

jZ. 

«  oi> 

49.720 

52.020 

52.770 

52.242 

50.383 

55.880 

51.920 

51.670 

54.430 

52.520 

o 

00 

oo 

56.900 

56.550 

56.870 

51.563 

O 

oo* 

62.016 

62.650 

69.430 

64.550 

61.133 

60.046 

Station 

Code 

KHP 

CIT 

TIG 

IRK 

ZAK 

KMO 

ARS 

MOY 

TUP 

ORL 

BOD 

CAA 

usz 

CLN 

UER 

CGD 

YAK 

KHG 

NRI 

USN 

uso 

MAI 

B-27 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/10/77  22:00:00.10  50.955  110.983 

Source 

record 

bulletin 

record 

record 

record 

record 

Network 

CSE 

ISC 

CSE 

CSE 

CSE 

GS 

Travel  Times,  sec 

bJD 

786.9 

C/3 

588.9 

Sn 

sc 

cu 

- 

Ck 

321.1 

323.0 

323.4 

326.4 

325.9 

c 

0k 

317.9 

Distance, 

km 

2672.5 

2711.9 

2726.9 

2727.3 

2781.2 

2784.0 

Long., 
deg.  E 

77.225 

135.317 

70.650 

70.970 

o 

in 

o 

o 

152.417 

Lat., 
deg.  N 

43.238 

34.099 

53.720 

52.720 

53.005 

62.917 

Station 

Code 

TLG& 

OIC 

CHKA& 

VOST& 

BRV& 

SEY 

B-28 


w 

DJD 

■D  00 

3  in 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

08/20/77  22:00:00.78  64.108  99.5 

Network 

GS 

SO 

GS 

so 

so 

so 

so 

so 

so 

S9 

SO 

SO 

so 

so 

so 

so 

GS 

CSE 

CSE 

so 

CSE 

so 

_ 

b£ 

J 

213.6 

293.2 

304.0 

316.9 

345.2 

361.7 

371.5 

375.7 

379.9 

386.3 

394.2 

440.2 

454.2 

494.2 

Travel  Times,  sec 

CD 

vo 

CN 

309.3 

60  ZL 

316.7 

373.5 

375.2 

400.2 

526.2 

a 

tfi 

177.6 

234.2 

245.2 

247.6 

Z'LLZ 

292.2 

294.5 

295.0 

295.4 

302.0 

306.7 

304.2 

325.0 

317.7 

338.7 

347.8 

378.2 

461.7 

bD 

cu 

120.6 

170.2 

177.5 

182.3 

207.7 

216.5 

213.2 

225.8 

223.5 

cu 

176.0 

184.0 

228.0 

287.2 

£ 

966 

134.0 

139.0 

143.9 

157.2 

164.6 

165.2 

Z'L9\ 

169.3 

172.5 

174.4 

176.2 

181.2 

182.5 

192.5 

197.8 

213.8 

249.0 

255.7 

257.2 

257.0 

Distance, 

km 

776.9 

o 

o 

oo 

o 

oo 

o 

1119.5 

1224.0 

1296.0 

1304.8 

1321.0 

1344.5 

1367.0 

1375.8 

1387.2 

1426.8 

1432.5 

1527.6 

1593.5 

1740.7 

1999.3 

2067.3 

2068.1 

00 

oo 

o 

<N 

2374.3 

Long., 
deg.  E 

88.083 

114.183 

109.550 

111.200 

o 

o 

118.270 

01 1*01 1 

106.330 

117.380 

102.430 

83.266 

o 

o 

p 

o 

86.277 

94.087 

129.717 

124.900 

130.620 

70.650 

70.970 

143.180 

70.050 

58.570 

J  £ 

C5  tX) 

J  « 

69.430 

57.850 

55.770 

o 

oo 

oo 

56.500 

56.900 

53.700 

52.770 

o 

oo 

51.920 

o 

lo 

oo 

'^J* 

51.670 

53.253 

51.563 

62.016 

56.870 

58.750 

53.720 

52.720 

64.550 

53.005 

56.416 

Station 

Code 

NRI 

BOD 

ZIN 

KMO 

NLT 

CAA 

BDN 

TIG 

SKL 

ARS 

NVS 

MOY 

ELT 

UER 

YAK 

CLN 

CGD 

CHKA& 

VOST& 

USN 

BRV& 

ARU 

B-29 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

'20/77  22:00:00.78  64.108  99.558 

Source 

record 

record 

record 

record 

bulletin 

Network 

so 

SO 

GS 

CSE 

ISC 

Travel  Times,  sec 

WD 

731.2 

<Z> 

550.2 

C 

C/D 

559.2 

CUD 

IXi 

CU 

301.2 

305.2 

313.2 

335.2 

c 

- 

319.2 

Distance, 

km 

2523.2 

2558.7 

2636.8 

2717.8 

2887.1 

Long., 
deg.  E 

149.631 

152.417 

150.730 

77.225 

116.175 

r  Z 

«  OJD 

T3 

61.133 

62.917 

60.046 

43.238 

40.040 

00 

o 

Station 

Code 

uso 

SEY 

MAI 

o 

- 

H 

PEK 

B-30 


w 

WD  _ 

- j 

"a  >n 
r  «ri 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

09/10/77  16:00:00.18  57.251  106. 

Network 

SD 

so 

so 

so 

SO 

so 

GS 

so 

so 

GS 

so 

so 

so 

CSE 

CSE 

CSE 

so 

so 

so 

CSE 

so 

bJD 

nJ 

125.2 

V9Z\ 

225.6 

252.4 

289.1 

317.3 

o 

oo 

396.8 

OO 

rj- 

O 

oo 

r-’ 

730.8 

Travel  Times,  sec 

c n 

187.1 

6'ziz 

342.8 

349.8 

421.8 

oo 

r- 

6*901 

6  601 

o 

oo 

204.4 

241.8 

256.0 

307.9 

308.8 

315.8 

354.8 

405.3 

463.8 

C£ 

An 

72.9 

72.4 

YLU 

147.4 

168.0 

222.3 

Cl. 

OO 

233.3 

295.8 

305.5 

306.4 

00 

oo 

e 

a- 

62.6 

639 

104.8 

116.4 

120.8 

135.0 

143.8 

OO 

r- 

175.6 

179.0 

1*003 

226.3 

259.8 

278.5 

280.5 

283.0 

299.8 

319.0 

306.9 

Distance, 

km 

442.3 

461.3 

793.4 

891.0 

0  816 

1024.3 

1110.2 

1357.1 

1400.6 

1424.6 

1627.9 

1828.3 

2110.2 

2274.5 

2303.4 

2344.6 

2452.2 

2534.2 

2568.8 

2573.1 

2868.1 

Long., 
deg.  E 

113.520 

114.183 

103.283 

006611 

121.600 

94.087 

124.900 

r** 

r- 

CN 

VO 

OO 

129.717 

130.620 

m 

oo 

p 

oo 

oo 

134.640 

143.180 

70.650 

70.970 

O 

yr\ 

p 

o 

r- 

149.631 

150.730 

152.417 

77.225 

58.570 

Lat., 
deg.  N 

56.190 

o 

vn 

oo 

50.383 

54.430 

56.550 

51.563 

56.870 

53.253 

910*39 

58.750 

69.430 

67.651 

64.550 

53.720 

52.720 

53.005 

61.133 

60.046 

62.917 

43.238 

56.416 

Station 

Code 

SVK 

BOD 

ZAK 

TUP 

usz 

UER 

CLN 

ELT 

YAK 

CGD 

NRI 

BTGS 

USN 

CHKA& 

VOST& 

BRV& 

uso 

MAI 

SEY 

TLG& 

ARU 

B-31 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

24/78  18:00:00.35  65.925  112.338 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

X 

u 

o 

£ 

4> 

C 

GS 

GS 

so 

SO 

so 

so 

so 

SO 

GS 

so 

GS 

so 

GS 

GS 

GS 

so 

so 

GS 

GS 

SO 

so 

so 

o 

o» 

c*> 

4» 

E 

H 

15 

> 

CS 

H 

bJD 

hJ 

258.7 

Os 

vd 

r- 

CM 

287.1 

296.7 

356.2 

300.7 

r- 

Os 

o 

<N 

313.7 

321.5 

331.4 

oo 

m 

344.0 

339.4 

343.0 

381.7 

Tf 

oo 

o 

417.2 

440.7 

438.2 

463.7 

471.2 

CZ2 

237.1 

V9LZ 

271.5 

276.6 

339.7 

367.7 

375.7 

390.7 

393.2 

Sn 

210.9 

216.5 

221.7 

242.9 

242.7 

249.7 

239.0 

254.4 

257.0 

V\9Z 

257.9 

261.0 

270.4 

272.0 

303.7 

324.4 

334.2 

345.7 

346.7 

365.7 

367.2 

bX) 

cu 

143.7 

148.9 

159.9 

9191 

170.9 

roz,i 

171.7 

179.2 

O 

OO 

6061 

186.1 

189.0 

CU 

c 

Pu 

114.2 

119.1 

124.3 

128.5 

133.4 

134.2 

137.0 

139.0 

140.7 

143.5 

145.4 

145.9 

149.7 

151.7 

156.0 

171.3 

182.9 

186.5 

196.7 

196.9 

205.7 

205.2 

Distance, 

km 

904.8 

917.1 

951.9 

994.2 

1053.0 

1065.0 

1086.3 

1091.3 

1120.6 

1141.0 

1153.9 

1156.8 

1173.8 

1206.7 

1231.4 

1367.0 

1435.3 

1502.5 

1549.8 

1589.1 

1647.5 

1655.8 

§  S' 

►J  -U 

114.183 

128.870 

129.717 

134.640 

118.270 

o 

o 

u-j 

113.520 

m 

oo 

p 

oo 

oo 

OOZlll 

109.550 

121.600 

109.350 

135.550 

124.900 

130.620 

o 

o 

143.180 

106.330 

113.550 

104.270 

99.830 

102.430 

Lat., 
deg.  N 

57.850 

71.630 

62.016 

67.651 

56.900 

56.500 

56.190 

69.430 

55.880 

55.770 

56.550 

55.640 

62.650 

56.870 

o 

»r> 

oo 

53.700 

64.550 

52.770 

52.020 

52.242 

52.520 

51.920 

00 

o 

Station 

Code 

BOD 

TIK 

YAK 

BTGS 

CAA 

NLT 

SVK 

NRI 

KMO 

NIZ 

usz 

SVB 

KHG 

CLN 

CGD 

BDN 

USN 

TIG 

CIT 

IRK 

ORL 

ARS 

B-32 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/24/78  18:00:00.35  65.925  112.338 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

record 

Network 

so 

so 

SO 

so 

SO 

SO 

so 

so 

GS 

GS 

so 

GS 

CSE 

SO 

CSE 

so 

so 

so 

SO 

SO 

ISC 

SO 

so 

W> 

J 

r-; 

tO 

oo 

505.7 

505.7 

534.7 

548.3 

574.7 

569.0 

581.3 

Travel  Times,  sec 

c*> 

404.7 

409.7 

420.7 

B 

C/3 

383.3 

© 

o 

399.9 

441.7 

435.7 

r-" 

r**’ 

ro 

WD 

P* 

310.25 

to 

oo 

m 

0m 

222.5 

232.5 

232.7 

316.2 

317.2 

317.2 

320.9 

317.7 

323.0 

323.4 

324.7 

330.3 

330.7 

333.7 

333.7 

336.6 

c 

Pn 

213.7 

225.9 

223.7 

237.9 

237.2 

243.3 

244.7 

249.7 

251.6 

261.5 

Distance, 

km 

1710.9 

1803.9 

1806.1 

1898.5 

1900.7 

1925.6 

8  1661 

O'l  103 

2015.8 

2097.8 

2628.1 

2670.3 

2701.6 

2713.5 

2718.8 

2729.8 

2754.7 

2761.7 

2852.2 

2853.7 

2888.6 

2898.4 

2945.8 

Long., 
deg.  E 

o 

o 

o 

o 

112.370 

103.283 

149.631 

94.087 

152.417 

83.266 

c* 

r- 

(N 

\6 

oo 

150.730 

155.775 

163.060 

O 

O 

oo 

to 

70.970 

159.872 

70.050 

160.652 

160.260 

160.420 

159.449 

© 

OO 

tO 

116.175 

158.653 

156.806 

r  Z 
cj  bb 

T3 

51.670 

49.720 

50.383 

61.133 

51.563 

62.917 

o 

to 

oo 

rr 

to 

53.253 

60.046 

62.515 

59.250 

55.925 

52.720 

56.058 

o 

© 

rn 

to 

56.313 

55.750 

55.753 

54.036 

53.230 

40.040 

53.023 

51.463 

Station 

Code 

MOY 

KHP 

ZAK 

uso 

UER 

SEY 

NVS 

ELT 

MAI 

OMS 

OSR 

ESO 

VOST& 

KOZ 

BRV& 

KLY 

VDP 

TLBR 

2 

TOP 

PEK 

PETR 

PAU 

Latitude  (deg.  N)  Longitude  (deg.  E) 

63.678  125.522 

— 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

Network 

SD 

SO 

SD 

so 

GS 

so 

SO 

GS 

so 

so 

so 

so 

GS 

GS 

GS 

GS 

so 

so 

GS 

SO 

GS 

so 

Travel  Times,  sec 

0X) 

J 

r- 

o 

oo 

176.2 

245.0 

246.2 

255.3 

253.7 

324.2 

334.7 

347.2 

369.2 

VO 

m 

390.6 

403.7 

420.8 

467.9 

502.7 

</> 

145.7 

238.3 

210.0 

265.7 

286.1 

286.4 

290.6 

319.2 

328.8 

345.4 

354.4 

404.7 

c 

<z> 

201.0 

193.2 

210.2 

9333 

251.7 

268.7 

V6LZ 

284.6 

OO 

o 

310.7 

342.9 

393.7 

CD 

Cl, 

83.2 

ITOI 

121.8 

140.2 

147.3 

143.2 

159.7 

186.2 

187.7 

204.9 

212.7 

223.6 

231.7 

238.5 

288.7 

- 

149.7 

170.6 

C 

0U 

41.7 

73.2 

<N 

00 

81.7 

99.8 

108.2 

9011 

113.8 

116.7 

117.0 

125.6 

147.7 

159.6 

163.9 

9091 

177.6 

»n 

oo 

h* 

6981 

194.9 

206.4 

219.0 

P  ON 

=  ^ 

«  o 

S  O 

Distance, 

km 

9383 

517.4 

6809 

613.1 

759.0 

822.9 

853.6 

863.0 

893.8 

897.9 

980.7 

1135.7 

1178.4 

1251.5 

1269.8 

1270.6 

1376.5 

1417.9 

1474.1 

1518.8 

1644.1 

1741.9 

•  • 

H  o 

.5  o 

•• 

u  00 

o  ** 

r  rjj 

CD  . 

5  ox 
o  cu 

J  "O 

129.717 

135.550 

134.640 

130.620 

124.900 

121.600 

118.270 

143.180 

oo 

o 

r- 

00 

oo 

CN 

O 

OO 

m 

148.148 

oorm 

109.550 

149.631 

109.350 

150.730 

o 

o 

113.550 

155.775 

106.330 

112.370 

00 

mm 

Q  © 

J  z 

«  CD 

J  -s 

62.016 

62.650 

67.651 

58.750 

56.870 

56.550 

56.900 

64.550 

57.850 

71.630 

o 

oo 

62.781 

o 

oo 

oo 

55.770 

61.133 

55.640 

60.046 

53.700 

52.020 

62.515 

52.770 

49.720 

00 

© 

Station 

Code 

YAK 

KHG 

BTGS 

CGD 

CLN 

usz 

CAA 

USN 

BOD 

TIK 

SKL 

suu 

KMO 

NIZ 

uso 

SVB 

MAI 

BDN 

CIT 

OMS 

TIG 

KHP 

B-34 


)ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/78  18:00:00.79  63.678  125.522 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

Network 

CO 

O 

C/3 

a 

C/3 

a 

CO 

a 

C/3 

a 

C/3 

O 

co 

a 

CO 

a 

CO 

a 

CO 

O 

CO 

a 

CO 

a 

CO 

a 

GO 

a 

CO 

O 

CO 

a 

CO 

a 

CO 

o 

CO 

a 

CO 

a 

CO 

a 

CO 

a 

Travel  Times,  sec 

&D 

-1 

493.2 

514.2 

529.9 

wo 

<N 

wo 

wo 

559.7 

563.9 

CO 

378.4 

406.2 

425.4 

443.4 

447.2 

445.9 

c 

CO 

388.7 

408.9 

426.9 

430.2 

434.4 

oo 

wo 

541.2 

CL, 

wo 

as 

<N 

305.9 

317.0 

320.2 

324.2 

382.21 

Cl 

260.8 

262.5 

265.7 

6Z9Z 

264.2 

VOLZ 

270.3 

273.5 

274.7 

275.2 

278.3 

281.1 

293.2 

c 

Cl 

215.8 

219.5 

231.5 

238.0 

242.5 

245.9 

277.8 

299.7 

302.4 

Distance, 

km 

1748.1 

1773.1 

1876.8 

1935.4 

1958.6 

1982.2 

2070.0 

2090.9 

2108.9 

2110.3 

2117.9 

2190.0 

2195.3 

2195.9 

2235.2 

2237.2 

2273.9 

2275.3 

2294.7 

V6ZPZ 

2512.5 

2543.6 

Long., 
deg.  E 

88.083 

104.270 

102.430 

99.830 

o 

o 

p 

o 

103.283 

159.872 

160.652 

160.780 

160.260 

160.420 

158.041 

159.449 

162.705 

158.653 

161.163 

94.087 

156.806 

160.023 

165.972 

86.277 

83.266 

Lat., 
deg.  N 

69.430 

52.242 

51.920 

52.520 

51.670 

50.383 

56.058 

56.313 

56.140 

55.750 

55.753 

53.230 

54.036 

56.255 

53.023 

54.590 

51.563 

51.463 

53.098 

55.204 

53.253 

54.850 

00 

o 

Station 

Code 

NRI 

IRK 

ARS 

ORL 

MOY 

ZAK 

KOZ 

KLY 

PDK 

VDP 

TLBR 

TOP 

KII 

KBG 

PETR 

KRI 

UER 

PAU 

SPN  . 

BRI 

ELT 

NVS 

B-35 


CJ 

w 

CJ 

U 

3 

c 

CUD 

Cj 

n 

O 

c n 

JD 

"3 

fN 

3 

CJ 

ID 

-D 

■a 

3 

ID 

<N 

CD 

u 

C 

o 

o 

> 

-J 

C 

CJ 

z 

U 

CO 

CD 

— 1 

c n 

CJ 

Z 

CJ 

;/5 

e 

CD 

0) 

Cfl 

00 

CJ 

3 

r- 

VO 

£ 

Q> 

H 

TD 

3 

<D 

VO 

"3 

> 

S3 

CD 

S3 

u 

Cu 

-J 

H 

CN 

ft. 

oo 

m 

s 

ft. 

A 

C 

r 

i 

Os 

H 

ON 

5  J 

OO 

ON 

VO 

r- 

C/5 

CN 

c 

I 

o 

£ 

o 

H 

© 

c 

‘3d 

*c 

o 
•  • 

00 

»r> 

r- 

o 

c 

C 

;  CD 
>  <u 

VO 

1  T3 

o 

r  £ 

J 

o 

00 

CQ 

i  CD 

1  « 

© 

Tj- 

r- 

"O 

CJ 

Os 

S3 

O 

00 

o 

e 

a 

!  4* 

*o 

03 

•*- 

CZ3 

;•§ 

;  W 

* 

W 

'  - 

ft. 

B-36 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/21/78  15:00:00.19  66.598  86.210 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

" 

>< 

* 

- 

3 

s 

Z 

r 

SD 

so 

so 

so 

so 

GS 

GS 

GS 

so 

CSE 

CSE 

SO 

SO 

so 

so 

so 

so 

SD 

so 

SO 

GS 

GS 

on 

94.8 

490.8 

483.8 

495.8 

498.8 

503.8 

491.9 

494.9 

oo 

© 

in 

522.8 

527.3 

528.8 

00 

m 

in 

533.8 

533.3 

535.8 

OO 

© 

in 

OO 

n 

rf 

in 

C/) 

402.8 

394.8 

o 

o 

408.8 

oo 

o 

oo 

o 

oo 

o 

oo 

416.8 

oo 

427.0 

428.6 

432.3 

435.3 

438.8 

Travel  Times,  sec 

Sn 

898 

292.6 

332.0 

378.3 

381.6 

374.8 

382.8 

384.2 

387.8 

396.6 

398.6 

393.4 

403.7 

405.3 

oo 

in 

© 

406.5 

410.2 

409.8 

411.8 

418.3 

421.8 

Oil 

c l 

52.8 

cu 

222.8 

220.8 

227.8 

225.6 

228.1 

230.8 

233.8 

234.8 

235.5 

237.0 

240.0 

239.3 

238.6 

c 

CL 

47.0 

163.1 

185.4 

213.2 

213.1 

212.0 

216.3 

221.6 

218.8 

215.8 

218.7 

219.6 

225.2 

226.8 

£9ZZ 

227.3 

231.0 

231.6 

231.4 

231.8 

233.3 

236.3 

Distance, 

km 

325.0 

o 

o o 

m 

1486.2 

1721.3 

1725.6 

1727.8 

1730.7 

1737.6 

1745.0 

1752.6 

(N 

in 

1773.8 

1823.4 

1831.9 

1837.8 

1846.9 

1854.3 

1865.0 

1883.3 

1893.2 

1  0061 

1931.5 

Long., 
deg.  E 

88.083 

83.266 

r- 

<N 

OO 

o 

in 

ui 

ON 

o 

109.350 

114.183 

94.087 

99.830 

128.870 

O 

in 

o 

o 

r- 

70.970 

oorm 

113.050 

58.570 

113.520 

113.980 

o 

o 

p 

o 

102.430 

104.270 

106.330 

115.700 

oirou 

rZ 

5  & 

-a 

69.430 

o 

VO 

oo 

VO 

53.253 

55.770 

55.640 

o 

»n 

oo 

n 

51.563 

o 

<N 

<N 

n 

71.630 

53.005 

52.720 

55.880 

56.140 

56.416 

56.190 

56.300 

51.670 

51.920 

52.242 

52.770 

56.500 

53.700 

Station 

Code 

NRI 

SAM 

ELT 

NIZ 

SVB 

BOD 

UER 

ORL 

TIK 

BRV& 

VOST& 

KMO 

KVO 

ARU 

SVK 

OZE 

MOY 

ARS 

IRK 

TIG 

NLT 

BDN 

B-37 


Latitude  (deg.  N)  Longitude  (deg.  E) 

66.598  86.210 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

* 

u 

o 

£ 

r 

SD 

so 

so 

GS 

so 

so 

so 

so 

so 

GS 

so 

ISC 

so 

ISC 

so 

U 

on 

ISC 

CSE 

ISC 

ISC 

so 

CSE 

ISC 

wJO 

c n 

553.8 

576.3 

582.8 

584.8 

603.8 

609.8 

624.3 

630.8 

638.8 

666.8 

684.8 

OO 

o 

OO 

VO 

725.8 

817.3 

OO 

K 

Tf 

453.3 

OO 

OO 

yr\ 

475.8 

480.4 

498.8 

506.8 

522.8 

531.8 

539.8 

554.8 

Travel  Times,  sec 

.  

c 

c/) 

0£ 

On 

431.8 

438.8 

444.5 

445.8 

461.8 

469.8 

494.8 

511.0 

518.8 

CU 

248.0 

254.0 

255.2 

V09Z 

283.3 

285.6 

287.9 

289.1 

298.8 

OO 

o 

cn 

304.6 

310.6 

315.5 

319.0 

331.3 

338.5 

c 

a. 

243.0 

247.3 

251.8 

254.8 

259.8 

262.0 

273.3 

276.8 

OO 

(N 

291.8 

314.8 

OO 

m 

P 

e  i 

«  o 

E  o 

Distance, 

km 

1974.8 

2021.8 

2045.7 

2051.4 

2118.8 

2144.7 

2213.7 

2247.9 

LZ9ZZ 

2335.5 

2375.0 

2383.1 

2391.7 

2502.2 

2547.6 

2555.2 

2630.8 

2655.4 

2676.5 

2713.4 

2861.3 

2886.1 

2958.4 

H  o 

.5  o 

bjo  •• 

u  ^ 

o  ^ 

Long., 
deg.  E 

118.270 

117.380 

103.283 

134.640 

129.717 

121.600 

113.550 

006*61 1 

124.900 

L^- 

135.550 

130.620 

27.007 

112.370 

6Z99Z 

143.180 

11.924 

27.715 

77.225 

18.928 

LW0Z 

148.148 

72.840 

20.237 

Date 

'21/78 

Lat., 
deg.  N 

56.900 

55.870 

50.383 

67.651 

62.016 

56.550 

52.020 

54.430 

56.870 

62.650 

o 

OO 

to 

69.755 

49.720 

67.371 

64.550 

78.918 

64.199 

43.238 

69.632 

67.840 

62.781 

41.728 

63.815 

0\ 

© 

Station 

Code 

CAA 

SKL 

ZAK 

BTGS 

YAK 

usz 

CIT 

TUP 

CLN 

KHG 

CGD 

KEY 

KHP 

SOD 

USN 

KBS 

KJF 

TLG& 

TRO 

KIR 

suu 

C/3 

O 

UME 

B-38 


Latitude  (deg.  N)  Longitude  (deg.  E) 

63.185  63.432 

Source 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

- 

u 

_ 

o 

£ 

w 

5 

GS 

GS 

CSE 

CSE 

SD 

SD 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

O 

on 

ISC 

ISC 

ISC 

so 

o 

o 

5« 

o> 

s 

CD 

-3 

197.8 

224.3 

337.3 

352.9 

346.8 

C/5 

382.4 

383.5 

oo 

Tf* 

oo 

m 

437.7 

445.3 

464.3 

C 

<75 

165.8 

184.3 

269.5 

288.3 

286.6 

325.0 

386.6 

o 

© 

Os 

Tf 

H 

> 

C5 

U 

H 

CD 

a. 

119.6 

127.3 

192.5 

200.1 

oo 

o 

(N 

cu 

522.3 

c 

Cu 

95.5 

eeoi 

152.6 

T7 

OO 

163.8 

182.1 

213.6 

215.0 

o 

vd 

<N 

216.2 

247.0 

oo 

(N 

252.0 

256.9 

273.0 

P  -so 

3  ** 

'ST  o 

E  © 

Distance, 

km 

724.9 

© 

oo 

1197.1 

1245.5 

1293.0 

r*» 

oo 

yn 

1722.5 

1746.5 

1746.5 

1747.0 

1747.0 

1751.2 

1751.2 

ri  loz: 

2011.1 

2031.2 

ZIZ0Z 

2058.4 

2085.6 

2111.1 

2111.1 

2217.6 

H  O 

.5  o 

CD  •• 

'Z 

O  ** 

Long., 
deg.  E 

60.637 

58.570 

O 

o 

© 

r- 

70.970 

oo 

© 

00 

oo 

83.266 

86.277 

r- 

o 

o 

(N 

27.007 

27.715 

27.715 

26.629 

61991 

20.417 

20.417 

24.651 

24.651 

18.928 

90.233 

20.237 

20.237 

94.087 

Date 

10/17 

Lat., 
deg.  N 

56.827 

56.416 

53.005 

52.720 

69.430 

O 

lO 

OO 

53.253 

69.755 

69.755 

64.199 

64.199 

67.371 

67.371 

67.840 

67.840 

60S09 

60.509 

69.632 

51.033 

63.815 

63.815 

51.563 

00 

Station 

Code 

SVE 

ARU 

BRV& 

H 

O 

> 

NRI 

NVS 

ELT 

KEY 

KEY 

KJF 

KJF 

SOD 

SOD 

KIR 

KIR 

NUR 

NUR 

TRO 

TEL 

UME 

UME 

UER 

B-40 


/*"S 

w 

bi) 

3  s 

Source 

record 

bulletin 

bulletin 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

TJ 

2  ^ 
vo 

C 

o 

Network 

CSE 

ISC 

ISC 

ISC 

CSE 

so 

so 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

ISC 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

78/10/17  14:00:00.16  63.185 

CJ 

Vi 

Vi 

E 

&JD 

J 

673.8 

649.8 

C/D 

553.8 

579.3 

C 

C/D 

525.7 

616.8 

H 

"3 

> 

C3 

L* 

H 

W) 

cu 

ft. 

289.5 

289.2 

297.2 

306.8 

306.0 

311.3 

315.6 

320.8 

326.0 

339.0 

334.8 

338.8 

339.8 

401.3 

343.8 

343.8 

c 

cu 

289.8 

295.2 

Distance, 

km 

2389.7 

2410.8 

2411.5 

2411.5 

2472.7 

2485.2 

2499.0 

2588.9 

2623.0 

2689.8 

2738.1 

2814.3 

2913.9 

2923.8 

2923.8 

2923.8 

ZZ  96Z 

2975.1 

2983.7 

2995.1 

2998.7 

Long., 
deg.  E 

77.225 

11.924 

17.627 

17.627 

72.730 

46.830 

47.130 

13.696 

47.730 

10.832 

21.024 

9.598 

39.776 

12.433 

12.433 

12.433 

19.940 

5.334 

28.153 

20.313 

59.472 

Lat., 
deg.  N 

43.238 

78.918 

59.858 

59.858 

41.630 

43.020 

42.810 

60.134 

o 

oo 

'Sf 

60.824 

52.242 

59.649 

40.996 

55.683 

55.683 

55.683 

OO 

wn 

O 

o 

60.383 

45.185 

49.419 

36.308 

Station 

Code 

<3 

o 

H 

KBS 

UPP 

UPP 

KARK& 

DBC 

BUY 

HFS 

AKT 

NAO 

WAR 

KON 

TBZ 

COP 

COP 

COP 

KRA 

BER 

CFR 

NIE 

MAIO 

B-41 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/12  18:00:00.21  61.803  122.430 

Source 

record 

bulletin 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

’ 

* 

5 

£ 

r 

SO 

so 

GS 

so 

SO 

CSE 

so 

so 

so 

GS 

so 

so 

so 

so 

so 

so 

SD 

SD 

so 

so 

so 

GS 

CD 

154.0 

154.7 

167.5 

169.8 

182.8 

6  061 

223.8 

238.3 

233.2 

239.9 

240.8 

260.3 

OO 

wo 

oo 

CN 

282.1 

293.8 

CO 

137.5 

147.5 

6*091 

o 

o 

CN 

233.3 

Travel  Times,  sec 

c 

CO 

136.7 

140.8 

151.8 

182.8 

196.8 

195.8 

193.5 

206.8 

211.8 

227.8 

233.4 

255.3 

CD 

Oh 

O 

oo 

00 

86.2 

92.5 

96.8 

105.2 

111.4 

126.4 

134.3 

135.2 

137.8 

145.2 

146.8 

157.8 

8191 

179.8 

cu 

128.8 

c 

a. 

55.6 

56.3 

68.0 

76.5 

ILL 

77.6 

78.5 

78.3 

85.5 

91.7 

reoi 

OO 

OO 

O 

107.4 

111.4 

114.2 

113.6 

OO 

OO 

129.3 

131.8 

OO 

145.3 

Distance, 

km 

383.4 

383.4 

505.3 

565.8 

566.9 

583.4 

586.8 

594.7 

637.6 

687.5 

o 

© 

oo 

r- 

828.2 

834.1 

862.5 

o 

r- 

00 

873.7 

922.3 

9*666 

1003.7 

OO 

OO 

© 

1130.5 

1130.5 

Long., 
deg.  E 

129.717 

129.717 

121.500 

130.620 

124.900 

112.667 

121.600 

O 

CN 

oo 

114.183 

135.550 

113.980 

113.050 

006*611 

126.971 

134.640 

128.842 

oorni 

109.550 

o 

o 

© 

oo 

CN 

109.350 

128.870 

128.870 

r  £ 

•w 

W  CUD 

910*39 

62.016 

57.290 

o 

wo 

CO 

wo 

56.870 

59.650 

56.550 

56.900 

o 

wo 

oo 

K 

wo 

62.650 

56.300 

56.140 

54.430 

54.433 

67.651 

54.71 1 

55.880 

55.770 

53.290 

55.640 

71.630 

71.630 

Station 

Code 

YAK 

YAK 

TUG 

CGD 

CLN 

PELE& 

usz 

CAA 

BOD 

KHG 

OZE 

KVO 

TUP 

KROS 

BTGS 

BMKS 

KMO 

NIZ 

YASS 

SVB 

TIK 

TIK 

B-42 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

79/08/12  18:00:00.21  61.803  122.430 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

record 

record 

record 

record 

Network 

SD 

so 

so 

SD 

so 

so 

so 

SD 

SD 

SD 

so 

so 

GS 

so 

so 

so 

GS 

SD 

GS 

so 

so 

SD 

so 

327.8 

336.8 

365.8 

382.8 

394.8 

184.2 

416.3 

416.0 

OO 

OO 

<N 

436.3 

461.8 

482.3 

OO 

OO 

TT 

OO 

OO 

507.8 

Travel  Times,  sec 

c /) 

340.3 

809e 

370.8 

394.8 

397.3 

OO 

Tf 

o 

387.8 

Sn 

270.8 

286.8 

308.6 

326.8 

332.8 

365.1 

372.8 

375.8 

382.3 

378.8 

SD 

a- 

185.3 

196.8 

cu 

166.3 

184.2 

192.1 

195.1 

215.1 

220.8 

223.8 

224.7 

219.5 

224.3 

Pn 

OO 

O O 

155.6 

170.8 

175.8 

188.8 

190.3 

1*961 

196.3 

196.8 

196.9 

202.6 

211.8 

213.8 

215.3 

216.7 

217.3 

216.3 

242.7 

Distance, 

km 

1158.5 

1213.2 

1289.7 

1329.9 

1390.0 

OO 

OO 

5 

rn 

OO 

1495.8 

1510.9 

1522.4 

1534.4 

1534.4 

1543.2 

1543.2 

1629.9 

98691 

OO 

OO 

1728.8 

1728.8 

1731.4 

1763.5 

1925.9 

Long., 
deg.  E 

01 1*01 1 

113.550 

129.398 

148.148 

106.330 

140.680 

112.370 

136.422 

oortei 

104.270 

150.730 

150.730 

152.417 

152.417 

102.430 

99.830 

o 

o 

p 

o 

O 

o 

p 

o 

103.283 

103.283 

142.656 

88.083 

161.170 

Lat., 
deg.  N 

o 

o 

rn 

52.020 

50.863 

62.781 

52.770 

53.150 

49.720 

50.769 

49.140 

52.242 

60.046 

60.046 

62.917 

62.917 

51.920 

52.520 

51.670 

51.670 

50.383 

50.383 

50.863 

69.430 

68.750 

Station 

Code 

BDN 

CIT 

RMNS 

suu 

TIG 

NKL 

KHP 

GRNR 

KHIR 

IRK 

MAI 

MAI 

SEY 

SEY 

ARS 

ORL 

MOY 

MOY 

ZAK 

ZAK 

All 

NRI 

CES 

B-43 


Latitude  (deg.  N)  Longitude  (deg.  E) 

61.803  122.430 

Source 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

record 

record 

record 

record 

record 

bulletin 

record 

record 

record 

record 

record 

bulletin 

record 

bulletin 

record 

record 

O 

£ 

a> 

r 

ISC 

SD 

SD 

SD 

SD 

GS 

GS 

so 

GS 

SD 

so 

GS 

so 

GS 

so 

so 

so 

GS 

so 

c n 

a 

so 

so 

GS 

Travel  Times,  sec 

OX) 

cn 

s 

y) 

464.8 

524.0 

wJD 

a- 

ft* 

326.4 

267.1 

255.6 

273.8 

277.3 

282.5 

279.9 

283.3 

281.3 

00 

oo 

<N 

285.4 

282.8 

291.8 

287.4 

287.3 

289.3 

289.5 

CN 

Os 

CN 

c 

ft* 

252.8 

249.8 

262.8 

OO 

OO 

(N 

o 

oo 

CN 

P  -H 

d 

£  o 

Distance, 

km 

2011.5 

2051.1 

2094.8 

2140.7 

2159.4 

2169.2 

2213.3 

2239.5 

2252.2 

2256.4 

2267.3 

2299.2 

2325.9 

2325.9 

2345.5 

2351.0 

2362.8 

ZZLZZ 

2378.3 

2378.3 

2387.0 

2387.0 

2412.0 

H  6 
.S  o 

2®  ~ 

C  00 

o  ^ 

Long., 
deg.  E 

125.448 

94.087 

142.767 

143.070 

158.700 

131.893 

159.872 

160.652 

160.260 

160.780 

160.830 

158.041 

86.277 

86.277 

158.653 

162.705 

156.806 

161.163 

83.266 

83.266 

156.117 

156.117 

160.023 

Date 

08/12 

cS  bb 
_<  « 

T3 

43.801 

51.563 

46.967 

46.610 

55.925 

43.120 

56.058 

56.313 

55.750 

56.140 

56.000 

53.230 

53.253 

53.253 

53.023 

56.255 

51.463 

54.590 

o 

to 

OO 

Tf' 

to 

o 

to 

oo 

to 

50.683 

50.683 

53.098 

ON 

r- 

Station 

Code 

CN2 

UER 

YSS 

UTER 

ESO 

VLA 

KOZ 

KLY 

VDP 

PDK 

APH 

TOP 

ELT 

ELT 

PETR 

KBG 

PAU 

KR1 

NVS 

NVS 

SKR 

SKR 

SPN 

B-44 


w 

bi)  —s 

6  w 

"3  m 

Source 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitud 

79/08/12  18:00:00.21  61.803  122 

Network 

ISC 

so 

so 

so 

so 

ISC 

GS 

so 

so 

so 

OX) 

u 

Travel  Times,  sec 

</} 

C 

C ft 

OX) 

a- 

fiu 

295.8 

296.8 

297.3 

297.0 

298.0 

300.8 

301.8 

322.4 

328.8 

328.3 

c 

a- 

Distance, 

km 

2455.8 

Z99VZ 

r-99t'3 

2469.7 

2497.9 

2501.2 

2552.0 

2653.2 

2842.6 

2847.3 

Long., 
deg.  E 

116.175 

147.870 

o 

r- 

oo 

cn 

m 

p 

oo 

145.860 

oo 

© 

o 

146.830 

178.730 

o 

p 

oo 

o 

<N 

© 

OO 

Lat., 
deg.  N 

o 

5 

o 

o 

45.230 

45.230 

45.267 

44.030 

40.598 

43.870 

67.870 

80.620 

o 

o 

© 

Station 

Code 

BJI 

KUR 

KUR 

REI 

YUK 

BTO 

OHS 

ILT 

KHE 

SEM 

B-45 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/06/79  18:00:00.31  64.110  99.562 

Source 

record 

record 

bulletin 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

bulletin 

record 

record 

record 

record 

bulletin 

* 

u 

o 

£ 

e 

GS 

SD 

so 

so 

SO 

GS 

GS 

SO 

so 

GS 

so 

so 

so 

so 

GS 

so 

GS 

so 

so 

SO 

so 

so 

Travel  Times,  sec 

OX) 

217.7 

290.7 

300.5 

311.5 

319.8 

329.5 

329.8 

346.2 

370.7 

372.2 

373.9 

376.0 

383.7 

406.7 

401.7 

oo 

421.7 

C0 

244.9 

256.5 

258.3 

VZLZ 

273.1 

283.2 

308.9 

309.7 

312.7 

344.2 

355.7 

c 

c/5 

176.7 

234.9 

245.0 

244.5 

248.3 

6Z9Z 

265.3 

275.2 

292.7 

292.7 

293.9 

294.7 

312.2 

323.5 

316.7 

L'LZZ 

OX) 

CL, 

120.7 

177.0 

177.5 

6161 

195.8 

198.7 

213.7 

211.7 

6913 

214.7 

219.7 

236.69 

a- 

a 

PU 

0001 

132.9 

133.8 

137.5 

137.7 

142.8 

148.1 

150.2 

155.2 

165.3 

164.2 

164.4 

167.0 

172.3 

171.7 

176.9 

r* 

o 

oo 

r- 

o 

oo 

179.7 

185.2 

uS 

oo 

191.4 

O 

e 

C3 

•w 

5 

E 

776.9 

1050.4 

1050.4 

OO 

O 

OO 

o 

(N 

oo 

oo 

o 

1119.5 

1157.0 

1176.0 

1223.9 

1290.4 

1295.9 

1304.9 

ri3£i 

1367.2 

oo 

m 

1407.4 

1427.1 

<N 

1432.8 

1467.4 

1467.9 

1527.3 

©  gf 

nJ  -a 

cn 

oo 

p 

oo 

oo 

114.183 

114.183 

109.550 

109.350 

oorm 

113.050 

113.980 

o 

o 

99.830 

118.270 

oi  roii 

106.330 

102.430 

o 

o 

p 

o 

121.500 

86.277 

<N 

VO 

OO 

94.087 

o 

oo 

oo 

(N 

121.600 

129.717 

r  z 
"3  oi> 

69.430 

o 

oo 

57.850 

55.770 

55.640 

o 

oo 

oo 

56.140 

56.300 

56.500 

52.520 

56.900 

53.700 

52.770 

51.920 

51.670 

57.290 

53.253 

53.253 

51.563 

71.630 

56.550 

62.016 

Station 

Code 

NRI 

BOD 

BOD 

ZIM 

SVB 

KMO 

KVO 

OZE 

NLT 

ORL 

CAA 

BDN 

TIG 

ARS 

MOY 

TUG 

ELT 

ELT 

UER 

TIK 

USZ 

YAK 

B-46 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/06/79  18:00:00.31  64.110  99.562 

Source 

bulletin 

bulletin 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

record 

record 

record 

record 

bulletin 

bulletin 

record 

record 

record 

bulletin 

record 

Network 

GS 

SD 

GS 

SO 

so 

so 

SO 

SO 

SO 

GS 

so 

so 

SO 

CSE 

SO 

CSE 

so 

so 

so 

so 

so 

so 

so 

54) 

J 

445.2 

444.5 

448.7 

459.7 

498.7 

507.2 

669.7 

L9ZL 

Travel  Times,  sec 

C/3 

355.7 

364.5 

377.7 

406.7 

388.7 

414.7 

520.7 

Sn 

352.5 

357.7 

382.2 

396.3 

CD 

Cm 

254.49 

258.79 

69*163 

a. 

228.5 

231.3 

233.7 

238.9 

241.6 

249.5 

254.7 

274.7 

280.3 

287.3 

286.7 

304.1 

304.7 

C 

Qm 

194.6 

197.7 

198.2 

197.3 

199.5 

202.7 

213.7 

221.0 

L  033 

248.1 

255.7 

290.7 

Distance, 

km 

1543.7 

1570.1 

1570.1 

1571.0 

1593.4 

1623.9 

1740.5 

1773.5 

1782.7 

1874.3 

1903.5 

1937.8 

1943.0 

1999.6 

2013.4 

2067.6 

2069.6 

2246.0 

2281.1 

2369.6 

2374.5 

2558.4 

2558.4 

Long., 
deg.  E 

103.283 

006*611 

006*611 

113.550 

124.900 

134.640 

130.620 

112.370 

135.550 

126.971 

80.250 

128.842 

127.250 

70.650 

o 

o 

p 

oo 

<N 

70.970 

70.250 

60.637 

129.398 

OO 

OO 

o 

r- 

to 

oo 

*0 

152.417 

152.417 

Lat., 
deg.  N 

50.383 

54.430 

54.430 

52.020 

56.870 

67.651 

58.750 

49.720 

62.650 

54.433 

o 

o 

o 

54.711 

53.738 

53.720 

53.290 

52.720 

53.083 

56.827 

50.863 

62.781 

56.416 

62.917 

62.917 

Station 

Code 

ZAK 

TUP 

TUP 

CIT 

CLN 

BTGS 

CGD 

KHP 

KHG 

KROS 

SEM 

BMKS 

ZEA 

CHKA& 

YASS 

VOST& 

BRV 

SVE 

RMNS 

suu 

ARU 

SEY 

SEY 

)ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06/79  18:00:00.31  64.110  99.562 

Source 

record 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

► 

* 

o 

g 

c 

SD 

so 

so 

GS 

so 

SO 

so 

GS 

SO 

CSE 

ISC 

so 

C J 

o 

c» 

V 

s 

H 

o 

> 

C3 

H 

. 

-3 

(A 

Sn 

W> 

Qu 

Cu 

309.2 

311.2 

311.7 

312.2 

315.7 

314.7 

319.7 

323.5 

331.2 

330.5 

334.3 

335.5 

Pn 

Distance, 

km 

2607.3 

2618.6 

2636.5 

2636.5 

2669.4 

2676.5 

2718.8 

2758.2 

tj- 

T}- 

00 

(N 

2854.5 

2887.2 

2899.7 

r  m 

5 

O  o» 

— 1  TJ 

136.422 

140.680 

O 

cn 

o 

150.730 

in 

o 

oo 

o 

n 

161.170 

77.230 

78.400 

74.620 

O 

O 

o 

oo 

in 

116.175 

33.442 

J  Z 

«  DX) 

J  o> 

XJ 

50.769 

osres 

60.046 

60.046 

59.554 

68.750 

43.230 

42.480 

42.830 

50.460 

40.040 

67.558 

N4  ^ 

ON 

O 

Station 

Code 

GRNR 

NKL 

MAI 

MAI 

MAG 

CES 

AAB 

PRZ 

FRU 

NOVT& 

ira 

APA 

B-48 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/04/79  16:00:00.03  60.675  71.455 

Source 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

— 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

Network 

so 

so 

so 

CSE 

so 

CSE 

GS 

so 

SO 

so 

GS 

SO 

CSE 

so 

GS 

CSE 

GS 

so 

so 

GS 

SO 

CSE 

Travel  Times,  sec 

CX 

U 

238.8 

252.5 

242.4 

338.0 

399.7 

C/3 

301.0 

348.3 

Sn 

o 

© 

r- 

193.2 

201.5 

202.2 

271.9 

271.5 

313.1 

384.0 

O' 

119.2 

136.1 

138.9 

138.7 

155.8 

195.5 

288.0 

a. 

Fn 

98.0 

99.0 

p 
o o 
o 

107.7 

113.0 

111.2 

124.0 

124.8 

oo 

no 

oo 

no 

155.5 

113.5 

176.3 

217.8 

243.0 

244.2 

244.0 

248.8 

253.0 

258.0 

260.7 

264.3 

Distance, 

km 

757.1 

757.1 

848.1 

857.9 

885.0 

885.8 

953.6 

953.6 

1217.4 

VL\Z\ 

1242.7 

1385.5 

1412.5 

1719.9 

1965.2 

1976.8 

1977.8 

1995.2 

2037.3 

2065.0 

2076.3 

2118.7 

Long., 
deg.  E 

60.637 

60.637 

70.250 

70.050 

o 

r- 

o o 
no 

70.970 

83.266 

83.266 

r- 

(N 

vo 

oo 

86.277 

88.083 

87.250 

58.000 

94.087 

33.442 

77.225 

o 

CO 

<N 

74.620 

37.625 

o 

o 

p 

© 

© 

© 

oo 

r- 

72.730 

e!  6b 

J  o 
"O 

56.827 

56.827 

53.083 

53.005 

56.416 

52.720 

O 

no 

oo 

no 

54.850 

53.253 

53.253 

69.430 

51.780 

50.460 

51.563 

67.558 

43.238 

43.230 

42.830 

55.738 

51.670 

42.480 

41.630 

Station 

Code 

SVE 

SVE 

BRV 

BRV& 

ARU 

VOST& 

NVS 

NVS 

ELT 

ELT 

NRI 

ARTR 

NOVT& 

UER 

APA 

TLG& 

AAB 

FRU 

MOS 

MOY 

PRZ 

KARK& 

B-49 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 


Latitude  (deg.  N)  Longitude  (deg.  E) 

60.675  71.455 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

• 

* 

u 

O 

£ 

z 

so 

so 

so 

GS 

so 

so 

ISC 

ISC 

CSE 

ISC 

GS 

so 

GS 

so 

so 

so 

ISC 

ISC 

ISC 

GS 

ISC 

GS 

so 

Travel  Times,  sec 

OJD 

c n 

516.8 

544.0 

s 

c/3 

OX) 

0-1 

cu 

300.7 

300.5 

305.3 

309.5 

314.0 

312.0 

s 

cu 

263.0 

267.5 

269.7 

270.2 

274.1 

275.0 

275.9 

274.9 

276.2 

275.3 

277.5 

279.8 

286.0 

293.0 

290.4 

298.0 

308.3 

P  eo 

e,  ® 

o»  o 

s  o 

Distance, 

km 

2130.0 

2154.1 

2161.4 

2198.8 

2215.4 

2243.8 

2245.2 

2245.6 

2252.9 

rwic 

2265.8 

2279.6 

2356.1 

2409.8 

2412.5 

2463.4 

2509.7 

2515.4 

2557.9 

2577.0 

2611.4 

2626.4 

2637.2 

•  • 

H  o 
.S  o 

ajn  •  • 

•C  VO 

o  ^ 

Long., 
deg.  E 

36.568 

69.310 

76.000 

104.270 

72.370 

30.324 

27.007 

27.715 

112.667 

26.629 

58.050 

103.283 

66.950 

70.320 

114.183 

68.760 

24.651 

LW0Z 

18.928 

71.530 

20.237 

56.270 

43.058 

Date 

04/79 

Lat., 
deg.  N 

55.115 

41.340 

41.430 

52.242 

O 

«/"> 

r^ 

o 

59.773 

69.755 

64.199 

59.650 

67.371 

80.620 

50.383 

39.660 

39.000 

o 

GO 

OO 

38.570 

60S09 

67.840 

69.632 

37.480 

63.815 

39.028 

44.033 

o 

Station 

Code 

OBN 

TAS 

NRN 

IRK 

ANR 

PUL 

KEY 

KJF 

* 

u 

J 

u 

0- 

SOD 

KHE 

ZAK 

SAM 

GAR 

BOD 

DSH 

NUR 

KIR 

TRO 

KHO 

UME 

KAT 

PYA 

B-50 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/04/79  16:00:00.03  60.675  71.455 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

so 

GS 

so 

so 

ISC 

ISC 

ISC 

ISC 

so 

Travel  Times,  sec 

DC 

u 

cw 

Sn 

DC 

0- 

CU 

318.8 

318.0 

319.0 

330.3 

330.6 

331.2 

333.8 

335.8 

(N 

m 

m 

s 

0. 

Distance, 

s 

_£ 

2686.7 

2692.8 

2725.2 

2828.0 

2834.9 

2837.3 

2896.2 

2907.7 

YZZ6Z 

r  a 

DC  . 

o 

-J  T3 

58.350 

oo 

o 

oo 

lO 

128.870 

43.517 

11.924 

59.472 

17.627 

69.043 

46.330 

Lat., 
deg.  N 

37.950 

37.948 

71.630 

41.733 

78.918 

36.308 

59.858 

34.541 

39.500 

Station 

Code 

ASH 

VAN 

TIK 

BKR 

KBS 

MAIO 

UPP 

KBL 

GRS 

Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07:00:00.06  61.75  66.75 

Source 

bulletin 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

- ; - 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

" 

.. 

4 

- 

O 

£ 

u 

r 

SO 

GS 

so 

CSE 

CSE 

CSE 

so 

GS 

so 

GS 

so 

GS 

so 

so 

ISC 

GS 

ISC 

GS 

GS 

ISC 

GS 

CSE 

OD 

-J 

175.9 

186.9 

259.5 

279.9 

298.4 

324.9 

376.4 

414.9 

543.9 

</) 

C J 

a> 

2 

Sn 

Os 

d 

VO 

150.9 

6*69 1 

215.0 

ooez 

240.5 

275.4 

298.9 

334.9 

E 

H 

"S 

> 

?3 

U 

H 

WD 

2n 

104.9 

vzu 

149.2 

162.0 

173.2 

193.4 

245.9 

325.9395 

O* 

c 

a. 

85.2 

85.7 

97.9 

117.7 

124.6 

131.3 

153.6 

159.9 

184.9 

186.5 

185.6 

214.0 

240.9 

240.9 

243.9 

246.9 

245.6 

246.9 

248.0 

256.0 

263.9 

267.6 

Distance, 

km 

648.9 

648.9 

755.5 

923.1 

993.1 

1036.3 

1229.8 

1292.2 

1494.5 

1494.5 

1510.4 

1692.1 

1794.8 

1889.2 

1966.1 

1970.9 

1982.1 

1999.5 

1999.5 

2078.3 

2123.1 

2171.2 

Long., 
deg.  E 

60.637 

60.637 

o 

oo 

70.650 

O 

VO 

o 

d 

r- 

70.970 

83.266 

m 

oo 

p 

oo 

oo 

86.277 

86.277 

80.250 

33.442 

37.625 

36.568 

27.715 

30.324 

26.629 

94.087 

94.087 

26.151 

58.050 

77.225 

o 

00 

J  2 

«  bi) 

J  « 

T3 

56.827 

56.827 

56.416 

53.720 

53.005 

52.720 

O 

OO 

-rf 

IT) 

69.430 

53.253 

53.253 

50.400 

67.558 

55.738 

55.115 

64.199 

59.773 

67.371 

51.563 

51.563 

62.719 

80.620 

43.238 

Q  ^ 
fN 

Station 

Code 

SVE 

SVE 

ARU 

CHKA& 

BRV& 

VOST& 

SAM 

NRI 

ELT 

ELT 

SEM 

APA 

MOS 

OBN 

KJF 

PUL 

SOD 

UER 

UER 

SUF 

KHE 

TLG& 

B-52 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 


w 

bb 

8 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

12/10/80  07:00:00.06  61.75  66." 

1 

•i 

2 

* 

3 

s 

u 

r 

so 

ISC 

ISC 

GS 

so 

ISC 

ISC 

so 

so 

so 

so 

ISC 

ISC 

so 

so 

so 

so 

so 

ISC 

OD 

J 

C/3 

Travel  Times,  sec 

S 

C/3 

W) 

cu 

0, 

284.0 

300.9 

304.5 

311.3 

00 

ro 

308.9 

323.9 

o 

CN 

m 

320.9 

324.4 

326.9 

Pn 

267.9 

272.9 

vq 

»o 

r- 

(N 

277.9 

278.9 

281.1 

285.4 

288.6 

Distance, 

km 

2172.2 

2232.5 

2243.3 

to 

<N 

(N 

2277.8 

2292.5 

2332.0 

2342.5 

2364.9 

2504.1 

2540.1 

2617.9 

2625.9 

2635.6 

2684.8 

2717.0 

2719.3 

2798.8 

2800.6 

Long., 
deg.  E 

77.230 

24.651 

20.417 

69.310 

o 

o 

oo 

r>* 

18.928 

20.237 

76.000 

72.370 

43.058 

70.320 

17.627 

11.924 

114.183 

39.720 

71.530 

46.319 

128.870 

13.696 

j  Z 
«  oi) 

T3 

43.230 

60.509 

67.840 

41.340 

o 

00 

(N 

69.632 

63.815 

41.430 

40.750 

44.033 

39.000 

59.858 

78.918 

o 

to 

00 

to 

43.583 

37.480 

40.647 

71.630 

60.134 

Station 

Code 

AAB 

NUR 

KIR 

TAS 

PRZ 

TRO 

UME 

NRN 

ANR 

PYA 

GAR 

UPP 

KBS 

BOD 

DOS 

KHO 

KRV 

TIK 

HFS 

B-53 


irae(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

:  00.00  53.80  104.15 

Source 

record 

bulletin 

record 

record 

bulletin 

record 

record 

bulletin 

record 

record 

record 

record 

record 

bulletin 

record 

record 

record 

record 

record 

record 

record 

record 

’ 

SO 

so 

so 

so 

SO 

SD 

so 

so 

GS 

so 

so 

GS 

so 

GS 

1 _ . 

so 

SO 

so 

so 

SO 

so 

GS 

so 

Travel  Times,  sec 

b£ 

J 

lO 

00 

52.5 

95.0 

89.0 

107.0 

112.0 

117.0 

144.5 

p 

ON 

OO 

0*661 

203.0 

p 

od 

<N 

221.0 

252.0 

270.5 

294.5 

326.0 

;  ' 

52.0 

90.2 

OTll 

rJl 

45.1 

019 

84.0 

oo 

od 

ON 

98.8 

103.5 

127.2 

153.5 

163.2 

169.5 

177.0 

0161 

204.0 

227.5 

239.5 

271.0 

bX) 

fi- 

. 

oo 

(N 

30.4 

37.5 

o 

© 

009 

63.8 

69.2 

79.5 

107.5 

117.0 

114.0 

124.5 

133.6 

143.5 

159.0 

168.0 

0061 

— 

s 

a. 

27.8 

36.0 

47.1 

47.5 

47.6 

54.6 

54.6 

55.0 

oo 

71.0 

*c\ 

oo 

096 

0*66 

95.3 

© 

o 

105.3 

0*911 

0921 

134.0 

151.0 

Distance, 

E 

173.4 

173.4 

O 

vd 

oo 

239.0 

318.2 

318.2 

321.9 

384.5 

384.5 

392.9 

410.4 

oo 

o 

661.6 

723.4 

723.4 

725.4 

VZLL 

rd 

On 

r- 

oo 

F 

00 

957.2 

1029.5 

1157.6 

H  o 
.5  o 

b£  •  • 

'Z 

0  N 

Long., 
deg.  E 

104.270 

104.270 

106.330 

102.430 

o 

o 

© 

o 

o 

o 

p 

o 

99.830 

103.283 

103.283 

OIIOIl 

109.550 

oortu 

113.550 

94.087 

94.087 

112.370 

114.183 

o 

o 

r- 

vd 

o 

oo 

m 

118.270 

006*611 

121.500 

<N 

00 

0>  ^ 

«  bh 

J  <a> 

T3 

52.242 

52.242 

52.770 

51.920 

51.670 

51.670 

52.520 

50.383 

50.383 

53.700 

55.770 

o 

oo 

oo 

ud 

52.020 

51.563 

51.563 

49.720 

57.850 

56.500 

o 

r- 

oo 

ud 

56.900 

54.430 

57.290 

M 

r- 

o 

Station 

Code 

IRK 

IRK 

TIG 

ARS 

MOY 

MOY 

ORL 

ZAK 

ZAK 

BDN 

NIZ 

KMO 

CIT 

UER 

UER 

KHP 

BOD 

NLT 

SKL 

CAA 

TUP 

TUG 

B-54 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/30/82  21:00:00.00  53.80  104.15 

Source 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

’ 

5 

t 

5 

t 

u 

r 

so 

so 

so 

so 

SO 

so 

ISC 

ISC 

so 

SO 

so 

GS 

ISC 

ISC 

SO 

so 

GS 

ISC 

ISC 

ISC 

so 

so 

SO 

OX 

J 

332.0 

349.0 

392.0 

p 
o o 
oo 

494.9 

491.0 

554.0 

O 

in 

oo 

m 

Travel  Times,  sec 

CD 

338.5 

322.3 

p 

so 

o 

"3- 

398.6 

417.0 

470.0 

Sn 

272.0 

275.0 

307.5 

381.6 

452.0 

OX 

a, 

191.2 

204.0 

cu 

223.7 

279.1 

Pn 

154.7 

00 

m 

0*091 

176.4 

177.2 

176.0 

209.9 

210.3 

213.0 

217.0 

215.2 

217.6 

240.0 

240.5 

234.2 

234.8 

253.4 

263.3 

271.6 

274.6 

oaz 

0*9  LZ 

Distance, 

km 

1182.9 

1182.9 

1236.7 

1352.1 

00 

cn 

in 

1357.9 

1631.1 

1631.9 

1671.0 

1715.7 

1752.4 

1752.4 

1895.3 

1905.5 

1924.5 

1924.5 

2062.0 

2098.2 

2195.5 

2224.7 

2226.4 

1*8  LIZ 

2287.3 

Long., 
deg.  E 

h 

CN 

SO 

00 

86.277 

123.160 

84.773 

124.900 

83.266 

99.814 

87.695 

80.250 

130.620 

129.717 

129.717 

112.434 

125.448 

88.083 

88.083 

135.550 

129.592 

117.124 

108.921 

134.640 

134.450 

77.230 

Lat., 
deg.  N 

53.253 

53.253 

55.300 

50.937 

56.870 

54.850 

39.411 

43.821 

50.400 

o 

m 

oo 

m 

62.016 

62.016 

37.713 

43.801 

69.430 

69.430 

62.650 

44.616 

36.211 

34.039 

67.651 

68.700 

43.230 

Station 

Code 

ELT 

ELT 

UURR 

USK 

CLN 

NVS 

GTA 

WMQ 

SEM 

CGD 

YAK 

YAK 

All 

CN2 

NRI 

NRI 

KHG 

MDJ 

TIA 

XAN 

BTGS 

S21 

AAB 

B-55 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

07/30/82  21:00:00.00  53.80  104.15 


Source 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

record 

record 

* 

© 

2 

M 

0> 

jr 

GS 

SO 

SO 

GS 

so 

ISC 

GS 

GS 

ISC 

GS 

so 

GS 

so 

so 

so 

so 

so 

GS 

SD 

so 

GS 

so 

Travel  Times,  sec 

©X) 

643.0 

760.0 

769.0 

o 

00 

829.0 

</3 

503.0 

607.0 

Sn 

489.0 

©XI 

ft* 

284.0 

o 

oo 

(N 

281.2 

oooe 

oioe 

305.6 

316.0 

319.0 

319.0 

321.2 

321.0 

329.3 

VLIZ 

o 

o 

m 

m 

330.8 

332.0 

335.0 

331.4 

332.2 

336.2 

336.4 

339.0 

Pn 

280.0 

334.0 

Distance, 

km 

2291.6 

2317.0 

2317.0 

2478.6 

2495.6 

2539.4 

2663.4 

2701.7 

rz.oz.3 

2734.4 

2770.9 

2803.2 

2808.9 

2825.1 

2854.5 

2854.5 

2865.6 

2868.1 

2868.1 

2918.9 

2918.9 

2931.7 

r  rj 

©X)  . 

S 

o 

136.550 

128.870 

128.870 

O 

(N 

VO 

Tf 

r- 

76.000 

103.758 

147.426 

148.148 

114.350 

60.637 

72.370 

149.820 

142.767 

150.522 

150.730 

150.730 

150.805 

58.570 

58.570 

152.417 

152.417 

152.391 

r  ^ 
n  ©X) 

-a 

67.510 

71.630 

71.630 

42.830 

41.430 

30.910 

16819 

62.781 

30.544 

56.827 

40.750 

65.700 

46.967 

62.086 

60.046 

60.046 

59.554 

56.416 

56.416 

62.917 

62.917 

61.128 

Station 

Code 

III 

TIK 

l 

TIK 

FRU 

NRN 

CD2 

KUUR 

SUU 

WHN 

SVE 

ANR 

ZYRR 

YSS 

SINR 

MAI 

MAI 

MAG 

ARU 

ARU 

SEY 

SEY 

TLA 

B-56 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/04/82  18:00:00.06  69.20  81.65 

Source 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

record 

bulletin 

record 

record 

“ 

i 

< 

* 

5 

n 

r 

SO 

so 

so 

SD 

GS 

SO 

so 

so 

so 

so 

GS 

so 

GS 

so 

so 

so 

so 

ISC 

SO 

SO 

SO 

GS 

OX 

J 

77.3 

441.2 

498.9 

513.9 

578.9 

579.9 

590.9 

594.9 

592.9 

Travel  Times,  sec 

(75 

415.9 

431.4 

449.9 

467.3 

463.9 

471.4 

468.4 

Sn 

cn 

332.9 

353.9 

409.9 

397.4 

VO 

On 

O 

405.4 

437.4 

447.9 

450.9 

457.1 

452.4 

459.9 

ex 

cu 

44.9 

248.1 

288.1 

Cu 

233.9 

251.9 

V09Z 

259.9 

Pn 

41.2 

179.9 

rz,6i 

197.1 

213.9 

218.4 

218.4 

220.9 

221.6 

224.9 

224.9 

238.9 

247.6 

247.9 

251.4 

250.1 

250.9 

255.3 

258.4 

259.7 

259.4 

256.3 

Distance, 

kin 

254.9 

1423.0 

60091 

6*0091 

1722.8 

1741.2 

1741.2 

1792.5 

1792.5 

1824.6 

1824.6 

1940.0 

ZilOZ 

2013.2 

2040.2 

© 

rj- 

o 

CN 

2045.9 

2068.7 

2071.0 

2071.0 

2085.1 

2085.6 

Long., 
deg.  E 

CO 

00 

© 

oo 

oo 

o 

p 

oo 

wo 

83.266 

83.266 

60.637 

128.870 

128.870 

r- 

r- 

CN 

vd 

OO 

<N 

vd 

oo 

o 

r- 

oo 

lo 

o 

00 

w^ 

33.442 

m 

oo 

114.183 

109.550 

84.773 

109.350 

r- 

o 

o 

CN 

94.087 

94.087 

99.830 

oorui 

J  ^ 

«  &J0 

T3 

69.430 

80.620 

54.850 

54.850 

56.827 

71.630 

71.630 

53.253 

53.253 

56.416 

56.416 

67.558 

o 

w^ 

oo 

o 

wo 

oo 

wo 

55.770 

50.937 

55.640 

69.755 

51.563 

51.563 

52.520 

55.880 

Station 

Code 

NRI 

KHE 

NVS 

NVS 

SVE 

TIK 

MU 

ELT 

ELT 

ARU 

ARU 

APA 

BOD 

BOD 

N1Z 

USK 

SVB 

KEY 

UER 

UER 

ORL 

KMO 

B-57 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 


Latitude  (deg.  N)  Longitude  (deg.  E) 

69.20  81.65 

Source 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

record 

record 

record 

record 

— 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

* 

u 

o 

g 

S 

r 

so 

so 

GS 

so 

GS 

SO 

ISC 

ISC 

so 

so 

so 

so 

GS 

GS 

so 

ISC 

ISC 

a> 

a 

GS 

ISC 

ISC 

so 

so 

Travel  Times,  sec 

CD 

N-l 

cn 

603.9 

602.9 

621.9 

629.9 

635.9 

635.4 

636.4 

636.9 

636.4 

683.9 

477.5 

(N 

oo 

480.9 

498.9 

488.4 

500.9 

492.9 

493.6 

499.4 

495.5 

530.4 

561.9 

c 

Cfl 

464.9 

467.4 

474.9 

484.9 

481.4 

488.9 

486.5 

CD 

0* 

266.9 

V6LZ 

272.9 

271.9 

274.5 

VZLZ 

275.9 

279.5 

285.9 

285.9 

291.9 

291.9 

290.9 

301.4 

303.2 

303.9 

c 

258.5 

260.9 

262.9 

as 

so 

(N 

272.5 

272.6 

270.9 

271.6 

271.3 

271.9 

274.9 

276.7 

279.9 

P  'O 

a  5 

o>  o 

s  o 

■ 

Distance, 

km 

2094.9 

2125.9 

2144.3 

2188.3 

2201.6 

9’  1 0ZZ 

2204.9 

2208.2 

ruzz 

2226.9 

69ZZZ 

2231.8 

2248.0 

2256.7 

2284.3 

2354.9 

2361.3 

0  Z6iZ 

2392.0 

2403.8 

2525.5 

2530.1 

2530.1 

•  • 

H  O 

.3  o 

ac  •? 

u  00 

0  ^ 

r  td 

CD  ^ 

O 

— 1  T3 

80.250 

113.050 

113.980 

115.700 

o 

o 

p 

o 

© 

o 

p 

o 

6Z99Z 

11.924 

102.430 

104.270 

104.270 

106.330 

118.270 

O 

© 

129.717 

18.928 

27.715 

103.283 

103.283 

20.417 

26.151 

006611 

006*611 

n 

00 

o  o 

j-  Z 
«  CD 

-a 

o 

o 

o 

56.140 

56.300 

56.500 

51.670 

51.670 

67.371 

78.918 

51.920 

52.242 

52.242 

52.770 

56.900 

53.700 

62.016 

69.632 

64.199 

50.383 

50.383 

67.840 

62.719 

54.430 

54.430 

ON 

o 

Station 

Code 

SEM 

KVO 

OZE 

NLT 

MOY 

MOY 

SOD 

KBS 

ARS 

IRK 

IRK 

TIG 

CAA 

BDN 

YAK 

TRO 

KJF 

ZAK 

ZAK 

KIR 

SUF 

TUP 

TUP 

B-58 


w 

6b 

G 

r  'o 

Source 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitud< 

09/04/82  18:00:00.06  69.20  81. 

Network 

GS 

so 

SD 

ISC 

SD 

so 

GS 

ISC 

ISC 

SO 

ISC 

GS 

so 

cx 

■J 

714.9 

703.9 

CJ 

a 

s 

C/D 

558.9 

G 

C/3 

P 

> 

S3 

— 

H 

Pg 

2u 

304.4 

306.9 

311.9 

315.0 

321.5 

319.9 

320.4 

321.9 

331.4 

336.7 

338.0 

341.4 

341.9 

Pn 

Distance, 

km 

2532.8 

2584.1 

2632.4 

VPL9Z 

2721.0 

2728.2 

2728.2 

2750.4 

2845.4 

2901.0 

2951.9 

2962.3 

2979.0 

Long., 
deg.  E 

113.550 

30.324 

37.625 

20.237 

112.370 

36.568 

36.568 

24.651 

87.695 

77.230 

-18.655 

74.620 

o 

o 

o o 

jz 

cc  6b 

52.020 

59.773 

00 

m 

in 

m 

63.815 

49.720 

55.115 

55.115 

60S09 

43.821 

43.230 

\LL9L 

42.830 

42.480 

Station 

Code 

CIT 

PUL 

MOS 

UME 

KHP 

OBN 

OBN 

NUR 

WMQ 

AAB 

DAG 

FRU 

PRZ 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

25/84  19:00:00.33  61.90  72.10 

Source 

bulletin 

record 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

" 

a 

0 

£ 

z 

r 

C/3 

a 

c/3 

a 

c/3 

a 

C/3 

o 

C/3 

a 

C/3 

a 

C/3 

a 

C/3 

a 

C/3 

a 

C/3 

a 

C/3 

a 

C/3 

a 

C/3 

O 

C/3 

O 

CSE 

C/3 

a 

ISC 

ISC 

C/3 

O 

C/3 

a 

ISC 

ISC 

Travel  Times,  sec 

-J 

267.7 

280.7 

296.7 

371.2 

472.7 

V) 

472.7 

483.7 

c 

V) 

199.7 

199.2 

223.7 

250.1 

497.7 

M 

Cm 

135.7 

152.7 

162.0 

OO 

r* 

212.2 

cl 

a 

CL 

109.7 

109.7 

124.2 

130.4 

130.4 

141.1 

161.2 

169.7 

o 

oo 

221.7 

LZZZ 

238.7 

259.4 

256.7 

O 

OO 

in 

<N 

262.9 

268.5 

VOLZ 

272.3 

270.5 

Distance, 

km 

860.3 

£098 

982.5 

1018.2 

1018.2 

1109.2 

1277.2 

1373.7 

1443.4 

1754.5 

1754.5 

1909.8 

2074.0 

2076.8 

£3013 

2126.8 

2175.4 

2175.4 

2194.6 

2199.2 

2201.8 

2201.8 

Long., 
deg.  E 

60.637 

60.637 

O 

r- 

in 

oo* 

in 

83.266 

83.266 

m 

oo 

p 

oo 

oo 

86.277 

80.250 

84.773 

94.087 

94.087 

33.442 

o 

o 

p 

o 

37.625 

in 

(N 

<N 

74.620 

27.007 

27.007 

104.270 

78.400 

6Z99Z 

26.629 

Lat., 
deg.  N 

56.827 

56.827 

56.416 

o 

m 

oo 

in 

O 

in 

oo 

in 

69.430 

53.253 

o 

o 

o 

m 

50.937 

51.563 

51.563 

67.558 

51.670 

55.738 

43.238 

42.830 

69.755 

69.755 

52.242 

42.480 

67.371 

67.371 

00 

o 

Station 

Code 

SVE 

SVE 

ARU 

NVS 

SAM 

NRI 

ELT 

SEM 

USK 

UER 

UER 

APA 

MOY 

MOS 

TLG& 

FRU 

KEY 

KEY 

IRK 

PRZ 

SOD 

SOD 

B-60 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

19:00:00.33  61.90  72.10 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

’ 

* 

u 

o 

£ 

u 

r 

ISC 

ISC 

SD 

ISC 

so 

so 

so 

ISC 

GS 

ISC 

ISC 

C/5 

a 

ISC 

ISC 

ISC 

GS 

so 

C/5 

a 

C/5 

a 

GS 

ISC 

C/5 

a 

C/5 

a 

Travel  Times,  sec 

CD 

U 

c/5 

496.7 

c 

C/5 

474.7 

549.7 

OX) 

Ph 

CU 

280.9 

281.9 

281.3 

284.5 

286.9 

296.1 

299.7 

300.7 

300.2 

307.3 

309.7 

310.1 

315.7 

319.7 

320.7 

380.7 

321.7 

r-; 

ON 

<N 

m 

c 

CU 

271.3 

LUX 

276.2 

Distance, 

km 

2213.1 

2213.1 

2244.0 

2254.2 

2288.3 

2290.5 

2293.2 

2333.9 

2351.1 

2456.5 

2488.5 

2496.5 

2497.9 

2497.9 

2575.9 

2599.5 

2602.8 

2669.2 

2691.2 

2713.7 

2723.2 

2739.4 

2830.4 

Long., 
deg.  E 

27.715 

27.715 

30.324 

87.695 

103.283 

76.000 

69.310 

26.151 

72.370 

LW0Z 

18.928 

66.950 

24.651 

24.651 

20.237 

128.870 

68.760 

27.833 

45.750 

71.530 

11.924 

43.058 

oo 

o 

oo 

to 

Date 

25/84 

Lat., 
deg.  N 

64.199 

64.199 

59.773 

43.821 

50.383 

41.430 

41.340 

62.719 

40.750 

67.840 

69.632 

39.660 

60.509 

60.509 

63.815 

71.630 

38.570 

54.500 

43.320 

37.480 

78.918 

44.033 

37.948 

00 

o 

Station 

Code 

KJF 

KJF 

PUL 

WMQ 

ZAK 

NRN 

TAS 

SUF 

ANR 

KIR 

TRO 

SAM 

NUR 

NUR 

UME 

TIK 

DSH 

MIK 

GRO 

KHO 

KBS 

PYA 

VAN 

B-61 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

19:00:00.33  61.90  72.10 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

U 

O 

l 

Z 

r 

ISC 

GS 

GS 

GS 

so 

GS 

ISC 

o 

0> 

V) 

E 

H 

> 

S3 

U 

H 

CD 

. 

c 

C/3 

5X5 

fiu 

Oh 

■ 

333.2 

334.1 

335.9 

336.7 

334.7 

339.7 

341.7 

C 

O. 

Distance, 

km 

2879.3 

2884.9 

VZZ6Z 

2927.2 

V6Z6Z 

2936.1 

2976.5 

§ 

17.627 

44.750 

129.717 

46.319 

37.433 

43.517 

59.472 

Oate 

25/84 

Lat., 
deg.  N 

' 

59.858 

41.730 

62.016 

40.647 

O 

o 

00 

41.733 

36.308 

00 

o 

J  -s 

UPP 

T12 

YAK 

KRV 

ANN 

BKR 

MHI 

B-62 


s 

W) 

Source 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

record 

bulletin 

record 

record 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

record 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitudi 

09/17/84  21:00:00.03  55.834  87.f 

u 

o 

c 

o> 

Z 

GS 

so 

GS 

SO 

GS 

so 

so 

so 

GS 

SO 

SD 

so 

so 

GS 

ISC 

ISC 

so 

so 

SO 

SO 

so 

GS 

Travel  Times,  sec 

DC 

81.5 

oo 

d 

oo 

181.2 

249.0 

280.0 

297.0 

326.0 

332.0 

339.0 

357.0 

386.0 

394.0 

p 

oo 

o 

o 

d 

m 

453.0 

C/3 

306.0 

336.0 

O 

d 

m 

m 

358.0 

376.0 

S 

C A 

153.2 

154.4 

200.0 

234.2 

235.0 

281.0 

277.0 

277.5 

305.0 

308.8 

332.5 

356.0 

DC 

CU 

48.0 

103.0 

144.2 

161.2 

170.3 

in 

»n 

oo 

197.5 

228.0 

239.0 

(X 

168.0 

00 

n 

r- 

194.8 

197.0 

Pn 

44.5 

oo 

87.6 

p 

oo 

oo 

103.8 

121.5 

134.2 

142.0 

155.0 

153.2 

154.0 

159.2 

0  091 

163.0 

172.8 

172.0 

174.3 

in 

in 

oo 

186.8 

199.4 

199.5 

Distance, 

km 

291.4 

291.4 

642.2 

642.2 

775.1 

6188 

999.4 

1*6901 

1154.8 

1163.3 

1163.3 

1212.3 

1212.3 

1265.5 

1335.0 

1335.0 

1364.6 

1374.6 

1460.1 

1515.2 

1582.2 

1583.5 

Long., 
deg.  E 

83.266 

83.266 

r* 

oo 

O 

ON 

94.087 

80.250 

99.830 

o 

o 

p 

© 

102.430 

103.640 

o 

(N 

o 

104.270 

103.283 

103.283 

106.330 

87.695 

87.695 

109.350 

109.550 

o 

o 

o 

© 

88.083 

77.230 

113.050 

jZ 
«  DC 

-J 

-o 

o 

»n 

oo 

m 

O 

m 

oo 

rr 

in 

51.563 

51.563 

o 

o 

d 

in 

52.520 

51.670 

51.920 

51.680 

52.242 

52.242 

50.383 

50.383 

52.770 

43.821 

43.821 

55.640 

55.770 

53.650 

69.430 

43.230 

56.140 

Station 

Code 

NVS 

SAM 

UER 

UER 

SEM 

ORL 

MOY 

ARS 

TLY 

IRK 

IRK 

ZAK 

ZAK 

TIG 

WMQ 

WMQ 

SVB 

NIZ 

SYV 

NRI 

AAB 

KVO 

B-63 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

17/84  21:00:00.03  55.834  87.526 

Source 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

record 

’ 

£ 

u 

O 

fc 

&J 

r 

SO 

SD 

GS 

so 

so 

so 

SD 

so 

so 

GS 

so 

so 

so 

GS 

so 

GS 

ISC 

GS 

GS 

so 

GS 

GS 

so 

WO 

J 

454.0 

465.0 

454.0 

497.0 

496.0 

497.0 

506.5 

528.0 

536.0 

591.0 

0*009 

597.0 

C/5 

386.5 

388.0 

© 

OO 

o 

p 

oo 

o 

Ti- 

429.0 

428.0 

431.0 

471.0 

(j 

V 

5/5 

5/T 

4/ 

S 

C 

C/5 

356.0 

365.0 

378.0 

367.5 

381.6 

379.0 

397.0 

397.0 

450.3 

463.0 

H 

cc 

s- 

H 

013 

PU 

209.5 

227.0 

231.5 

233.5 

240.0 

259.8 

274.0 

Pn 

202.4 

217.0 

202.1 

202.8 

205.5 

209.6 

215.5 

216.0 

217.0 

222.5 

224.0 

225.0 

228.4 

01  £3 

234.0 

251.7 

255.5 

257.0 

257.2 

256.0 

258.0 

258.7 

Distance, 

km 

1587.9 

1622.7 

1630.6 

1630.6 

1637.5 

1655.4 

1655.4 

1716.0 

1738.6 

1748.9 

1787.7 

1787.7 

1795.7 

1854.2 

1886.7 

2007.7 

2037.1 

2050.7 

2050.7 

2072.3 

2083.2 

2094.1 

2222.8 

Long., 
deg.  E 

76.950 

o 

o 

oo 

r- 

114.183 

114.183 

113.980 

60.637 

60.637 

74.620 

115.700 

113.550 

58.570 

58.570 

112.370 

117.380 

118.270 

72.370 

99.814 

006  61 1 

006*611 

121.500 

69.310 

121.600 

123.160 

jZ 

cS  do 

J  -s 

43.267 

42.480 

57.850 

57.850 

56.300 

56.827 

56.827 

42.830 

56.500 

52.020 

56.416 

56.416 

49.720 

o 

r- 

oo 

ud 

lo 

56.900 

O 

lO 

o 

39.411 

54.430 

54.430 

57.290 

41.340 

56.550 

55.300 

ON 

o 

J-S 

S'3 

AAA 

PRZ 

BOD 

BOD 

OZE 

SVE 

SVE 

FRU 

NLT 

CIT 

ARU 

ARU 

KHP 

SKL 

CAA 

ANR 

GTA 

TUP 

TUP 

TUG 

TAS 

usz 

UURR 

B-64 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/17/84  21:00:00.03  55.834  87.526 

Source 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

" 

* 

5 

s 

u 

r 

SD 

SO 

ISC 

so 

SO 

GS 

ISC 

GS 

SO 

SO 

so 

so 

ISC 

ISC 

SO 

so 

ISC 

ISC 

so 

so 

ISC 

654.0 

703.5 

738.0 

812.0 

767.0 

789.0 

c n 

509.0 

532.0 

546.0 

561.5 

575.5 

579.0 

o 

» 

c/5 

n 

0> 

s 

H 

"3 

cc 

u 

H 

»S 

535.5 

b£ 

CU 

2- 

279.2 

287.7 

289.2 

296.2 

296.5 

oeoe 

306.5 

309.0 

309.2 

320.0 

320.5 

321.5 

322.8 

323.5 

328.0 

338.6 

337.1 

339.8 

340.0 

341.4 

c 

2- 

276.5 

286.0 

, 

Distance, 

km 

2283.5 

2348.5 

2356.7 

2391.4 

2475.5 

2475.5 

2516.1 

2571.7 

2603.9 

2603.9 

Z'ZZLZ 

2728.9 

2731.6 

2738.1 

2770.8 

2803.1 

2913.5 

2927.2 

2953.1 

2953.9 

2987.0 

Long., 
deg.  E 

' 

124.900 

66.950 

810011 

69.780 

129.717 

129.717 

103.844 

130.620 

128.870 

128.870 

134.640 

134.450 

116.175 

112.434 

135.550 

136.550 

91.150 

78.056 

OO 

O 

OO 

139.098 

125.448 

rZ 

56.870 

39.660 

40.598 

37.900 

62.016 

62.016 

36.087 

O 

in 

o o 

IT) 

71.630 

71.630 

67.651 

68.700 

o 

rr 

p 

o 

Z\LLZ 

62.650 

67.510 

29.700 

30.323 

37.948 

62.490 

43.801 

Station 

Code 

CLN 

SAM 

BTO 

KUL 

YAK 

YAK 

LZH 

CGD 

TIK 

TIK 

BTGS 

S21 

BJI 

AIL 

KHG 

Til 

LSA 

DDI 

VAN 

NEZR 

CN2 

3ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

22/88  16:20:00.07  66.280  78.491 

Source 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

record 

record 

record 

bulletin 

bulletin 

* 

- 

D 

£ 

w 

r 

ISC 

ISC 

GO 

a 

CO 

a 

GO 

a 

GO 

o 

ISC 

CO 

a 

GO 

a 

ISC 

ISC 

ISC 

CO 

a 

ISC 

GO 

a 

CSE 

CSE 

GO 

a 

CSE 

CO 

a 

GO 

a 

ISC 

o 

V) 

<2 

s 

H 

> 

C3 

U 

H 

OD 

U 

155.8 

353.9 

382.9 

382.9 

479.4 

522.9 

531.4 

554.5 

c o 

333.9 

342.9 

407.0 

421.0 

436.5 

438.4 

c 

CUD 

- 

127.9 

133.4 

291.9 

306.9 

313.9 

337.9 

341.9 

oo 

ro 

408.3 

422.0 

421.4 

83.8 

6'902 

a. 

183.9 

232.0 

o 

<N 

246.7 

246.9 

c 

PL, 

73.7 

73.8 

6091 

173.9 

174.9 

175.9 

6*981 

r- 

oo 

186.9 

188.9 

6  681 

6ZI3 

212.9 

210.0 

224.9 

229.9 

233.6 

240.9 

239.6 

239.6 

Distance, 

km 

532.7 

532.7 

534.1 

1298.8 

1407.5 

1407.5 

1409.1 

1512.5 

1512.5 

1512.6 

1516.8 

1516.8 

oo 

yr\ 

1703.8 

1704.1 

1730.6 

1823.7 

1856.6 

*  1890.2 

1932.9 

1933.1 

oo 

r-*‘ 

m 

ON 

w>  M 

O 

-3  TJ 

o 

o 

o o 
oo 

o 

o 

oo 

oo 

88.083 

83.266 

60.637 

60.637 

60.637 

86.277 

(N 

vd 

oo 

86.267 

58.563 

58.563 

58.570 

58.050 

58.050 

75.515 

81.075 

94.087 

75.400 

99.830 

33.442 

33.333 

r  Z 

w  . 

C3  OD 

J  « 

T3 

69.400 

69.400 

69.430 

O 

00 

56.827 

56.827 

56.810 

53.253 

53.253 

O 

»o 

(N 

rn 

56.430 

56.430 

56.416 

80.617 

80.620 

O 

OO 

o 

yr\ 

49.952 

51.563 

49.375 

52.520 

67.558 

67.550 

00 

o 

Station 

Code 

NRI 

NRI 

NRI 

NVS 

SVE 

SVE 

SVE 

ELT 

ELT 

ELT 

ARU 

ARU 

ARU 

KHE 

KHE 

BAYA& 

KARS& 

UER 

KAR1& 

ORL 

APA 

APA 

B-66 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/22/88  16:20:00.07  66.280  78.491 

Source 

record 

record 

bulletin 

bulletin 

bulletin 

record 

record 

record 

record 

record 

bulletin 

bulletin 

1 

bulletin 

record 

bulletin 

record 

record 

record 

record 

record 

record 

bulletin 

record 

’ 

* 

5 

t 

j 

r 

GS 

GS 

ISC 

ISC 

SD 

SO 

so 

so 

SO 

so 

ISC 

ISC 

SO 

so 

ISC 

so 

so 

so 

GS 

so 

SD 

ISC 

so 

COD 

J 

569.9 

573.9 

587.9 

583.9 

583.9 

581.9 

599.9 

595.9 

607.9 

618.9 

619.9 

.616.4 

632.9 

631.9 

629.9 

Travel  Times,  sec 

452.9 

458.9 

448.9 

448.9 

447.9 

462.9 

466.9 

470.4 

467.9 

467.3 

467.3 

467.9 

482.9 

487.9 

486.4 

485.9 

493.9 

494.9 

502.9 

a 

& 

438.4 

442.9 

451.4 

458.9 

457.9 

453.9 

467.9 

473.9 

474.9 

475.4 

^r 

oo 

481.4 

485.9 

COD 

On 

On 

249.6 

254.9 

258.1 

259.9 

258.2 

263.4 

264.4 

6993 

268.9 

271.9 

269.4 

273.9 

277.9 

273.9 

Pn 

247.1 

247.4 

251.9 

251.9 

251.9 

250.9 

255.9 

254.9 

256.9 

258.9 

259.2 

259.4 

260.7 

261.5 

264.9 

6Z9Z 

264.4 

269.4 

269.9 

271.3 

270.9 

Distance, 

E 

2012.9 

2015.3 

2037.1 

2037.1 

2037.3 

2037.3 

2050.3 

2054.5 

2073.8 

2079.7 

2114.1 

2114.1 

2115.4 

2115.4 

2118.8 

2132.5 

2144.2 

2145.6 

2160.2 

2210.3 

2211.8 

2215.3 

2219.9 

Long., 
deg.  E 

109.550 

109.350 

128.867 

128.867 

128.870 

128.870 

oo 

o 

o 

p 

© 

oorm 

102.430 

104.310 

104.310 

o 

r- 

<N 

o 

104.270 

27.007 

113.050 

106.330 

103.640 

113.980 

113.620 

o 

o 

o 

o 

26.629 

115.700 

J  £ 

«  bb 

J  -s 

55.770 

55.640 

71.633 

71.633 

71.630 

71.630 

o 

» 

oo 

«/■> 

51.670 

55.880 

51.920 

52.272 

52.272 

52.242 

52.242 

69.755 

56.140 

52.770 

51.680 

56.300 

O 

OO 

53.650 

67.371 

56.500 

Station 

Code 

ZIN 

SVB 

TIK 

TIK 

TIK 

TIK 

BOD 

MOY 

KMO 

ARS 

IRK 

IRK 

IRK 

IRK 

KEY 

KVO 

TIG 

TLY 

OZE 

UKT 

SYV 

SOD 

NLT 

B-67 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

22/88  16:20:00.07  66.280  78.491 

8 

u. 

3 

O 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

* 

u 

o 

£ 

0» 

£ 

ISC 

SD 

so 

so 

ISC 

GS 

ISC 

ISC 

ISC 

ISC 

so 

GS 

ISC 

ISC 

ISC 

so 

SO 

ISC 

ISC 

U 

£2 

ISC 

so 

CSE 

WD 

J 

642.9 

658.9 

670.9 

715.9 

713.9 

505.9 

510.9 

519.9 

536.9 

559.9 

550.9 

Travel  Times,  sec 

C 

C/5 

494.9 

496.9 

536.9 

550.9 

WD 

* 

Qu 

278.2 

282.1 

284.9 

293.0 

296.9 

294.1 

297.1 

6'66Z 

300.9 

299.9 

303.7 

303.7 

304.4 

305.9 

305.9 

307.9 

307.9 

Pn 

278.2 

278.9 

280.9 

• 

306.0 

Distance, 

km 

2257.5 

2257.5 

2257.5 

2303.0 

2319.2 

2343.3 

2421.5 

2421.9 

2439.9 

2469.9 

2501.6 

2501.6 

2505.4 

2505.4 

2532.0 

2537.5 

2537.5 

2560.4 

2560.9 

2561.2 

2561.2 

2561.7 

2564.4 

Long., 
deg.  E 

103.283 

103.283 

103.283 

118.270 

27.715 

O 

OO 

m 

18.928 

11.924 

LIV0Z 

26.151 

113.550 

113.550 

113.600 

113.600 

36.600 

36.568 

36.568 

87.695 

77.383 

76.947 

76.947 

76.950 

77.225 

r  Z 
a  6jd 

T3 

50.383 

50.383 

oo 

m 

o 

56.900 

64.199 

o 

r- 

oo 

tri 

69.632 

78.918 

67.840 

62.719 

52.020 

52.020 

52.000 

52.000 

55.167 

55.115 

55.115 

43.821 

43.267 

43.272 

43.272 

VO 

(N 

rn 

43.238 

00 

o 

Station 

Code 

ZAK 

ZAK 

ZAK 

CAA 

KJF 

SKL 

TRO 

KBS 

KIR 

SUF 

CIT 

CIT 

CIT 

CIT 

OBN 

OBN 

OBN 

WMQ 

TLG 

AAA 

AAA 

AAA 

TLG& 

B-68 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08/22/88  16:20:00.07  66.280  78.491 

Source 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

so 

GS 

ISC 

so 

ISC 

so 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

so 

so 

ISC 

ISC 

GS 

ISC 

OD 

U 

735.9 

761.9 

C/3 

560.9 

564.9 

578.9 

Travel  Times,  sec 

BS 

C/3 

578.9 

t=UD 

- 

305.9 

306.9 

312.7 

312.7 

314.9 

315.4 

313.9 

316.4 

316.0 

303.4 

325.9 

326.3 

329.9 

329.9 

332.9 

333.4 

344.0 

Pn 

313.9 

Distance, 

km 

2565.3 

2570.1 

2619.0 

2619.3 

2647.0 

cn 

r»* 

s 

<N 

2656.6 

2661.6 

2675.2 

2686.7 

2767.8 

2767.8 

2768.1 

2832.0 

2833.8 

2864.4 

2864.9 

2980.4 

Long., 
deg.  E 

77.230 

006611 

74.617 

74.620 

O 

o 

oo 

C" 

O 

o 

oo 

20.237 

112.370 

24.651 

13.542 

76.000 

76.000 

76.000 

69.310 

69.295 

72.360 

72.370 

75.923 

Lat., 
deg.  N 

43.230 

54.430 

42.833 

42.830 

42.483 

42.480 

63.815 

49.720 

60S09 

m 

oo 

VO 

41.433 

41.433 

41.430 

41.340 

41.325 

40.755 

O 

m 

r- 

o 

39.517 

Station 

Code 

AAB 

TUP 

FRU 

FRU 

PRZ 

PRZ 

UME 

KHP 

NUR 

LOF 

NRN 

NRN 

NRN 

TAS 

TAS 

ANR 

ANR 

KSH 

B-69 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:00:00.2  49.8087  78.1334 

Source 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

record 

record 

bulletin 

record 

record 

’ 

« 

X 

lm 

3 

£ 

■a* 

u 

ir 

so 

CSE 

CSE 

so 

CSE 

so 

SO 

GS 

CSE 

so 

so 

GS 

GS 

so 

CSE 

CSE 

so 

CSE 

CSE 

so 

CSE 

CSE 

ox 

J 

142.0 

TT 

rn 

oo 

182.5 

207.2 

198.6 

197.3 

205.8 

212.1 

215.9 

218.3 

232.7 

233.5 

240.5 

246.2 

247.6 

C/3 

Travel  Times,  sec 

c 

C/1 

47.2 

124.1 

155.0 

9T91 

163.6 

166.5 

OO 

176.2 

IZIZ 

178.6 

182.0 

193.9 

199.2 

p 

<N 

O 

<N 

VL0Z 

213.3 

ox 

81.90078 

108.4008 

107.2008 

800£’0lt 

114.3008 

122.2008 

123.1008 

138.2008 

oo 

o 

o 

137.1008 

142.9008 

O* 

c 

a. 

28.2 

69.7 

88.9 

89.7 

1*36 

98.4 

92.8 

93.3 

94.6 

94.6 

98.8 

0001 

root 

101.5 

lO 

© 

o 

noi 

109.7 

109.7 

111.3 

124.0 

116.8 

119.3 

Distance, 

km 

164.9 

494.5 

9099 

665.9 

667.5 

678.3 

9189 

681.6 

693.4 

697.8 

732.0 

732.8 

747.5 

757.5 

758.3 

759.5 

813.9 

oo 

829.0 

m 

© 

oo 

883.4 

902.5 

© 

J  73 

80.250 

78.733 

331  'LL 

77.032 

^r 

o 

oo 

77.216 

86.277 

86.277 

78.416 

78.374 

76.950 

88.352 

76.400 

78.275 

78.270 

75.170 

o 

o 

oo 

r- 

78.600 

75.930 

76.110 

89.933 

86906 

V© 

A 

J*  z 

«  DX 

73 

■ 

o 

o 

'<*• 

o 

45.375 

43.900 

43.860 

51.753 

43.733 

53.253 

53.253 

43.567 

43.527 

C" 

VO 

<N 

cn 

50.097 

43.183 

42.987 

42.980 

43.280 

42.480 

42.480 

42.500 

42.280 

52.733 

51.174 

Q  ^ 

J« 

1 

SEM 

KZAG& 

ILI& 

j 

KEBZ& 

AABK 

ELT 

ELT 

CHIL& 

CHL 

AAA 

CUR 

KRS 

KRM 

KRM& 

•8 

1/3 

PRZ 

i 

cu 

BOMR& 

RYB 

TASH& 

SHEK& 

B-70 


w 

bx 

o» 

■a  m 
r  rn 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

record 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitudi 

11/16/64  06:00:00.2  49.8087  78.1 

Network 

CSE 

SO 

CSE 

CSE 

CSE 

CSE 

so 

CSE 

CSE 

CSE 

so 

so 

so 

so 

so 

SO 

so 

SO 

SO 

so 

GS 

so 

so 

Travel  Times,  sec 

bx 

-3 

281.7 

271.8 

T693 

278.3 

280.0 

284.4 

298.4 

d 

o 

cn 

301.0 

309.4 

317.8 

323.8 

333.3 

334.3 

375.8 

376.8 

415.3 

CO 

s 

229.5 

233.8 

223.5 

228.6 

6$ZZ 

233.6 

238.3 

240.7 

242.9 

245.1 

271.4 

268.8 

267.8 

286.8 

258.8 

283.9 

310.8 

bD 

Cu 

164.9008 

158.9008 

162.1008 

164.0008 

167.5008 

oo 

o 

o 

r- 

a, 

c 

Oh 

128.9 

128.8 

126.8 

127.6 

Old 

131.6 

140.5 

139.1 

140.1 

144.5 

153.4 

144.4 

o 

d 

149.3 

oo 

d 

in 

152.3 

166.0 

173.8 

172.8 

ZLL\ 

OO 

d 

oo 

187.3 

190.1 

Distance, 

km 

0*606 

944.8 

948.7 

974.3 

982.6 

1009.1 

1059.8 

m 

d 

o 

1074.1 

1089.2 

toon 

1101.5 

1140.9 

1159.7 

1163.2 

1163.2 

1295.7 

1312.6 

1349.3 

1396.2 

1399.6 

1452.0 

1466.4 

Long., 
deg.  E 

90.433 

76.000 

75.800 

91.317 

91.823 

92.248 

69.603 

93.065 

93.000 

92.926 

71.660 

72.370 

94.087 

71.780 

69.310 

69.310 

71.220 

73.930 

70.320 

60.637 

69.720 

68.760 

71.530 

J  Z 

«  bi> 

T3 

52.500 

41.430 

O 

<N 

52.767 

51.374 

50.721 

42.319 

51.572 

52.217 

53.139 

o 

o 

o 

40.750 

51.563 

40.370 

41.340 

41.340 

39.220 

38.370 

39.000 

56.827 

38.720 

38.570 

37.480 

Station 

Code 

KIBI& 

NRN 

■8 

z 

0* 

z 

JQ1& 

CHAD& 

<3 

Z 

< 

CHM 

2 

< 

VUSI& 

CHER& 

NAM 

ANR 

UER 

FRG 

TAS 

TAS 

DZT 

MUR 

GAR 

SVE 

OBG 

DSH 

KHO 

B-71 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:00:00.2  49.8087  78.1334 

Source 

record 

record 

record 

bulletin 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

- 

* 

u 

o 

£ 

u* 

n> 

r 

SD 

so 

so 

ISC 

so 

GS 

GS 

GS 

so 

GS 

so 

GS 

GS 

so 

ISC 

ISC 

ISC 

so 

so 

so 

C/3 

a 

GS 

ISC 

-3 

431.5 

492.1 

526.8 

565.4 

555.8 

568.8 

552.8 

634.3 

633.3 

652.2 

V00L 

719.3 

736.7 

392.0 

422.5 

423.8 

447.2 

461.9 

464.6 

OO 

© 

OO 

504.5 

543.4 

546.8 

545.8 

551.7 

Travel  Times,  sec 

Sn 

450.8 

451.1 

419.8 

OD 

cu 

- 

277.7 

284.8 

287.9 

295.9 

298.9 

298.8 

309.8 

308.6 

OO 

lo 

CO 

c 

Pn 

190.5 

220.2 

vszz 

228.3 

235.8 

247.4 

249.7 

253.8 

257.1 

263.8 

270.3 

270.3 

280.6 

305.9 

304.6 

322.1 

Distance, 

km 

1479.8 

1717.0 

1790.5 

1822.2 

OO 

’'3- 

oo 

1979.6 

2005.5 

2013.4 

2051.2 

2066.1 

2098.4 

2197.1 

2197.5 

L'ZLZZ 

2343.1 

2369.0 

2369.0 

2452.3 

2499.0 

2499.0 

2560.3 

2582.7 

2661.1 

Long., 
deg.  E 

69.780 

102.430 

103.283 

o 

o 

104.270 

106.330 

106.650 

106.450 

58.350 

58.108 

56.270 

109.630 

O 

lo 

o 

o 

OO 

d 

LM'LL 

66.950 

66.950 

113.620 

114.183 

114.183 

45.750 

115.700 

87.167 

Tf 

'sO 

«  s 

J  £ 

«  0JD 

37.900 

51.920 

50.383 

34.150 

52.242 

52.770 

52.050 

50.370 

37.950 

37.948 

39.028 

53.620 

55.770 

54.680 

28.683 

30.188 

OO 

OO 

d 

m 

O 

OO 

Tf 

57.850 

57.850 

43.320 

56.500 

26.833 

Q  — ’ 

Station 

Code 

KUL 

ARS 

ZAK 

WRS 

IRK 

TIG 

KAB 

KYA 

ASH 

VAN 

KAT 

BGZ 

NIZ 

ALL 

NDI 

QUE 

QUE 

UKT 

BOD 

BOD 

GRO 

NLT 

CHA 

B-72 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

11/16/64  06:00:00.2  49.8087  78.1334 

Source 

bulletin 

bulletin 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

Network 

ISC 

SD 

SO 

SD 

so 

so 

SO 

so 

so 

so 

GS 

so 

ISC 

SD 

Travel  Times,  sec 

cx 

780.4 

OO 

803.6 

03 

588.2 

591.6 

621.8 

Sn 

OJD 

a. 

cu 

318.3 

316.3 

318.0 

322.4 

324.2 

321.8 

327.6 

ooee 

OO 

© 

m 

cn 

333.8 

332.0 

350.8 

336.8 

343.1 

Pn 

331.4 

Distance, 

km 

2662.7 

ON 

NO 

NO 

<N 

2687.8 

2740.2 

2740.3 

2767.5 

2787.2 

2806.0 

2827.0 

2855.7 

2860.6 

2892.5 

2935.7 

2980.4 

S 

O 

51.386 

46.319 

117.380 

118.270 

46.330 

37.625 

44.370 

43.517 

43.480 

42.810 

006*6 1 1 

O 

o 

OO 

€8816 

39.720 

r  Z 
a  si) 

73 

OO 

m 

m 

40.647 

55.870 

56.900 

39.500 

55.738 

o 

o 

o 

41.733 

41.410 

41.750 

54.430 

42.400 

25.567 

43.583 

Station 

Code 

TEH 

KRV 

SKL 

CAA 

GRS 

MOS 

STE 

BKR 

AKH 

ABS 

TUP 

ZUG 

SHL 

soc 

B-73 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

04:58:00.0  49.8192  78.0636 

Source 

record 

record 

record 

bulletin 

record 

record 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

bulletin 

record 

* 

u 

o 

' 

z> 

r 

CSE 

CSE 

GS 

so 

CSE 

GS 

CSE 

so 

CSE 

CSE 

so 

GS 

GS 

SO 

so 

CSE 

CSE 

CSE 

CSE 

SO 

so 

GS 

Travel  Times,  sec 

OX) 

J 

141.9 

183.2 

180.2 

t-'96l 

198.0 

197.1 

198.2 

198.3 

VL0Z 

213.3 

217.8 

214.2 

212.8 

214.9 

216.0 

230.7 

233.0 

233.0 

y> 

= 

C/3 

124.2 

155.0 

© 

OO 

in 

163.0 

163.8 

166.4 

167.0 

167.1 

oo 

r- 

177.8 

T6ZT 

178.4 

179.7 

182.3 

0161 

0161 

Pg 

<N 

00 

oo 

o 

108 

113.2 

114.5 

115.4 

115.7 

120.8 

122.8 

122 

123 

126.1 

129 

139.5 

a, 

Pn 

o 

o 

88.7 

006 

oo 

oo 

92.5 

94.0 

94.8 

94.8 

95.5 

95.6 

97.9 

OO 

© 

o 

6001 

94.1 

6T01 

wo 

© 

o 

0001 

102.5 

p 

rf 

o 

110.2 

O 

OO 

O 

109.5 

Distance, 

km 

496.1 

661.2 

661.7 

666.4 

671.7 

684.9 

l  *669 

l  '669 

707.6 

Y60L 

734.4 

737.7 

L'LiL 

747.8 

oo 

oo 

wo 

r- 

759.0 

759.5 

764.6 

770.4 

815.3 

819.8 

819:8 

Long., 
deg.  E 

78.733 

ZZVLL 

83.266 

(N 

co 

o 

r- 

o 

oo 

86.277 

78.373 

78.374 

79.217 

78.413 

0  ZZ'LL 

88.352 

88.352 

76.400 

78.275 

75.170 

78.270 

o 

r- 

oo 

r- 

<N 

© 

oo 

o 

o 

oo 

r- 

74.620 

74.620 

IT) 

SO 

jZ 

■a 

45.375 

43.900 

O 

WO 

OO 

or 

wo 

43.860 

51.753 

53.253 

43.527 

43.527 

43.496 

43.438 

43.230 

50.097 

50.097 

43.183 

42.987 

43.280 

42.980 

42.950 

43.050 

42.480 

42.830 

42.830 

a  CJ 

Station 

Code 

o 

< 

ILI& 

NVS 

N 

CQ 

- 

* 

ELT 

CHI3& 

CHL 

CHAR& 

* 

rj 

X 

u 

AAB 

CUR 

CUR 

KRS 

KRM 

KRS& 

KRM& 

ORTO& 

NARY& 

PRZ 

FRU 

FRU 

B-74 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

11/21/65  04:58:00.0  49.8192  78.0636 

Source 

record 

record 

bulletin 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

Network 

CSE 

CSE 

GS 

SD 

CSE 

CSE 

CSE 

CSE 

CSE 

so 

so 

CSE 

CSE 

SO 

SO 

SD 

GS 

so 

so 

so 

GS 

SO 

SO 

Travel  Times,  sec 

OD 

U 

240.7 

279.0 

269.0 

268.7 

283.6 

285.7 

280.4 

292.4 

p 

Tt* 

o 

m 

290.0 

299.3 

299.6 

314.0 

p 

oo 

o 

m 

332.0 

327.0 

333.5 

316.0 

331.0 

371.0 

C/5 

Sn 

200.7 

228.0 

234.0 

VIZI 

231.5 

<N 

m 

(N 

230.7 

241.8 

248.2 

250.0 

246.0 

246.4 

246.0 

252.8 

275.0 

280.0 

277.0 

O 

r- 

CM 

3D 

CU 

139.3 

161.7 

163.5 

157.3 

163.3 

164.2 

162 

169.1 

«n 

o 

oo 

190.8 

Pn 

110.3 

130.3 

126.5 

ooei 

126.0 

129.2 

130.3 

128.5 

138.3 

O 

o 

141.0 

141.0 

141.0 

144.0 

144.0 

145.0 

149.6 

151.0 

o 

o 

150.5 

166.3 

172.9 

172.9 

Distance, 

km 

829.0 

913.1 

945.0 

945.0 

00 

o o 

ON 

981.9 

993.4 

1002.6 

1029.7 

1057.3 

1057.3 

1062.3 

1066.7 

1098.6 

o 

o 

o 

o 

1145.4 

rf 

oo 

60911 

60911 

1294.5 

1312.3 

1347.8 

Long., 
deg.  E 

75.930 

90.433 

76.000 

76.000 

O 

O 

oo 

r- 

73.970 

91.483 

73.280 

72.280 

69.603 

69.603 

71.980 

71.130 

71.660 

72.370 

72.370 

94.087 

o 

oo 

69.310 

69.310 

71.220 

73.930 

70.320 

J  Z 

73 

42.500 

O 

o 

»n 

(N 

41.430 

41.430 

41.420 

41.450 

52.917 

41.430 

41.470 

42.319 

42.319 

41.250 

41.520 

000‘lfr 

40.750 

40.750 

51.563 

40.370 

41.340 

41.340 

39.220 

38.370 

39.000 

Station 

Code 

BOMR& 

KIBI& 

NRN 

NRN 

NRN& 

KAZA& 

KBKK& 

KZUR& 

RYAZ& 

CHM 

CHM 

KZDZ& 

TERS& 

NAM 

ANR 

ANR 

UER 

FRG 

TAS 

TAS 

DZT 

MUR 

GAR 

Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

04:58:00.0  49.8192  78.0636 

Source 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

record 

bulletin 

record 

record 

record 

record 

record 

aS 

u 

D 

£ 

r 

SO 

SO 

so 

GS 

GS 

so 

so 

so 

SO 

GS 

so 

so 

so 

so 

so 

so 

so 

so 

so 

so 

so 

so 

so 

Travel  Times,  sec 

W5 

395.0 

411.4 

420.4 

459.0 

457.5 

493.1 

513.0 

514.3 

O 

d 

r- 

605.0 

0909 

631.6 

654.7 

699.4 

<73 

370.1 

410.0 

422.6 

512.4 

503.0 

508.2 

e 
c n 

313.0 

339.1 

456.0 

473.6 

O 

OO 

OO 

SD 

a. 

a- 

216.0 

272.0 

270.5 

V9LZ 

275.0 

V96Z 

c 
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99.7 

102.4 

103.2 

109.8 

108.5 

110.2 

114.5 

Distance, 

km 

489.8 

654.8 

0099 

667.3 

688.8 

688.8 

692.7 

692.7 

701.3 

702.7 

Z91L 

728.0 

741.5 

752.4 

752.9 

753.1 

<N 

oo 

CN 

3 

808.9 

813.7 

822.8 

844.2 

mm  •  • 

H  oo 
.5  f! 

BO 

o  ° 

■ 

Long., 
deg.  E 

78.733 

ZZYLL 

77.032 

83.266 

86.277 

86.277 

78.373 

78.374 

79.217 

m 

oo 

r- 

76.950 

77.230 

00fr*9  L 

78.275 

75.170 

o 

(N 

oo 

r** 

o 

r- 

oo 

r* 

80.271 

o 

o 

Tf 

OO 

74.620 

75.930 

76.110 

VO 

VO 

x 

2  fS 

J  Z 
«  D4D 

45.375 

43.900 

43.860 

O 

»0 

oo 

53.253 

53.253 

43.527 

43.527 

43.496 

43.438 

r^- 

VO 

(N 

cn 

n- 

43.230 

43.183 

42.987 

43.280 

42.980 

42.950 

43.050 

42.480 

42.830 

42.500 

42.280 

Q  ^ 

VO 

o 

Station 

Code 

KZAG& 

1LI& 

NVS 

ELT 

ELT 

CHI3& 

CHL 

CHAR& 

CHI2& 

AAA 

AAB 

KRS 

KRM 

4 

KRM& 

ORTO& 

NARY& 

PRZ 

FRU 

BOMR& 

RYB 

B-84 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06/29/66  06:58:00.5  49.8344  78.0734 

Source 

bulletin 

record 

record 

record 

record 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

Network 

so 

CSE 

CSE 

CSE 

CSE 

CSE 

so 

CSE 

CSE 

so 

GS 

so 

so 

so 

SD 

so 

SO 

so 

so 

so 

so 

so 

so 

Travel  Times,  sec 

DX5 

-J 

266.5 

280.9 

279.6 

279.9 

292.9 

303.5 

298.9 

299.3 

329.0 

333.5 

372.8 

392.5 

420.5 

457.0 

492.0 

504.8 

513.0 

C/3 

335.5 

374.0 

421.9 

407.5 

Sn 

220.7 

230.7 

229.9 

230.3 

241.2 

243.7 

246.1 

386.3 

DD 

Pm 

156.0 

163.0 

162.1 

162.4 

170.2 

PU 

251.5 

Pn 

125.0 

125.0 

129.1 

128.0 

128.1 

138.3 

«n 

oo 

m 

139.5 

140.4 

in 

oo 

150.5 

174.0 

172.7 

175.5 

188.6 

208.5 

208.8 

220.5 

227.1 

227.5 

247.2 

256.5 

Distance, 

km 

938.7 

942.6 

975.9 

992.9 

996.7 

1024.1 

1052.5 

1056.6 

£1901 

1147.1 

1156.0 

1306.2 

1342.3 

1395.8 

1459.6 

1625.5 

1625.5 

1723.3 

1796.5 

1796.5 

1986.1 

2019.4 

2044.1 

r  a 

Pfi  . 

5  &JD 

o  a> 

J  TJ 

76.000 

o 

o 

00 

73.970 

72.730 

73.280 

72.280 

69.603 

71.980 

71.130 

94.087 

69.310 

73.930 

70.320 

60.637 

71.530 

o 

o 

o 

o 

o 

o 

p 

o 

102.430 

103.283 

103.283 

106.330 

106.450 

58.350 

r  £ 

a  ox) 
j  « 

T3 

41.430 

41.420 

41.450 

41.630 

41.430 

41.470 

42.319 

41.250 

41.520 

51.563 

41.340 

38.370 

39.000 

56.827 

37.480 

51.670 

51.670 

51.920 

50.383 

50.383 

52.770 

50.370 

37.950 

Station 

Code 

NRN 

NRN& 

KAZA& 

KARK& 

KZUR& 

RYAZ& 

CHM 

KZDZ& 

C/3 

- 

H 

UER 

TAS 

MUR 

GAR 

SVE 

KHO 

MOY 

MOY 

ARS 

ZAK 

ZAK 

TIG 

KYA 

ASH 

B-85 


me(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

00.5  49.8344  78.0734 

Source 

bulletin 

bulletin 

record 

record 

record 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

— 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

2S 

U 

D 

2 

44 

r 

so 

ISC 

so 

SO 

so 

so 

GS 

GS 

SD 

so 

ISC 

GS 

so 

so 

GS 

so 

so 

GS 

GS 

ISC 

GS 

GS 

GS 

OX 

- 

629.0 

651.8 

698.7 

I  TIL 

731.5 

782.5 

775.5 

OO 

© 

OO 

797.0 

C/3 

505.5 

545.1 

616.5 

599.5 

CJ 

44 

5/5 

Crt' 

4> 

S 

c 

tfl 

H 

"3 

> 

C3 

— 

H 

Pg 

cu 

SO 

r- 

(N 

277.3 

I'96Z 

297.7 

in 

ON 

© 

cn 

308.0 

317.5 

315.5 

318.3 

323.5 

322.1 

323.5 

326.1 

329.3 

331.6 

332.0 

327.8 

328.0 

332.9 

Pn 

262.5 

264.0 

269.8 

276.5 

44 

O 

c  c 

08  = 

^  ■* 

5 

2091.6 

2107.4 

2204.4 

2255.0 

2255.1 

2279.5 

2459.2 

2506.1 

2555.0 

2589.8 

2655.9 

2663.9 

2694.8 

2734.3 

2747.2 

2765.7 

2781.5 

2800.5 

2824.0 

2828.6 

2837.6 

2837.6 

2850.3 

mm  #  # 

H  00 

.5  fJ 

OX 

o  ° 

Long., 
deg.  E 

■ 

56.270 

59.588 

109.550 

88.083 

m 

oo 

© 

oo 

oo 

O 

OO 

© 

113.620 

114.183 

45.750 

© 

© 

in 

51.386 

46.319 

117.380 

46.330 

118.270 

37.625 

44.370 

43.517 

44.470 

46.327 

36.568 

36.568 

42.810 

VO 

VO 

r  2: 

«  OX 

39.028 

36.311 

55.770 

69.430 

69.430 

54.680 

O 

OO 

in 

in 

© 

»n 

oo 

in 

43.320 

56.500 

35.738 

40.647 

55.870 

39.500 

56.900 

OO 

m 

in 

m 

© 

© 

© 

41.733 

© 

© 

38.068 

55.115 

55.115 

41.750 

U 

VO 

o 

Station 

Code 

KAT 

MSH 

NIZ 

NRI 

NRI 

ALL 

UKT 

BOD 

GRO 

NLT 

TEH 

KRV 

SKL 

GRS 

CAA 

MOS 

STE 

BKR 

ERE 

TAB 

OBN 

OBN 

ABS 

B-86 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06/29/66  06:58:00.5  49.8344  78.0734 

Source 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

SO 

SO 

ISC 

so 

so 

GS 

Travel  Times,  sec 

W) 

-J 

823.7 

C/3 

Sn 

cl 

CL, 

271.5 

331.7 

337.5 

339.5 

341.5 

341.5 

a 

- 

Distance, 

km 

2867.5 

2867.5 

2933.6 

2955.9 

2975.5 

2975.5 

Long., 
deg.  E 

006*611 

006*611 

€88  16 

40.200 

39.720 

39.720 

Lat., 
deg.  N 

54.430 

54.430 

25.567 

43.680 

43.583 

43.583 

Station 

Code 

TUP 

TUP 

SHL 

KPR 

DOS 

soc 

B-87 


>ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

19/66  03:57:59.9  49.7471  78.0205 

Source 

record 

record 

record 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

record 

— 

bulletin 

record 

record 

record 

* 

u 

o 

£ 

u 

r 

CSE 

CSE 

CSE 

so 

SO 

so 

CSE 

SO 

CSE 

so 

SO 

so 

CSE 

CSE 

CSE 

CSE 

so 

CSE 

so 

CSE 

CSE 

CSE 

Travel  Times,  sec 

WD 

J 

00 

rf 

00 

141.3 

<N 

oo 

o’ 

oo 

200.5 

200.8 

208.2 

205.3 

213.3 

212.9 

213.6 

217.6 

233.1 

240.3 

L99Z 

280.1 

280.9 

C» 

206.1 

s 

(/} 

- 

77.5 

124.1 

153.9 

156.5 

V0L\ 

165.1 

170.5 

188.2 

174.0 

178.9 

182.8 

(N 

oo 

182.9 

183.4 

199.5 

220.8 

230.2 

230.6 

a- 

53.5 

82.8 

108.2 

105.1 

117.1 

© 

oo 

118.3 

9*221 

122.2 

122.7 

125.9 

135.1 

134.7 

155.9 

160.4 

9091 

a. 

c 

a, 

45.5 

73.7 

oo 

88.9 

oo 

90.1 

94.5 

94.3 

94.8 

oc 

vb 

os 

96.3 

6101 

98.7 

98.6 

99.1 

101.3 

107.6 

OO 

o 

V9Z\ 

126.1 

129.1 

129.7 

Distance, 

km 

306.8 

488.5 

652.9 

654.6 

658.0 

670.2 

691.2 

692.2 

700.1 

724.2 

Z9ZL 

741.7 

750.4 

751.6 

756.9 

cn 

cn 

sO 

r- 

oo 

820.6 

936.5 

940.4 

990.1 

994.0 

Long., 
deg.  E 

82.283 

78.733 

ZZIZ.Z, 

70.250 

77.032 

83.266 

78.373 

86.277 

79.217 

76.950 

17230 

88.352 

75.170 

78.270 

O 

oo 

80.271 

74.620 

75.930 

76.000 

75.800 

72.730 

o 

oo 

(N 

cn 

r* 

J  z 
«  bb 

49.833 

45.375 

43.900 

53.083 

43.860 

O 

OO 

43.527 

53.253 

43.496 

43.267 

43.230 

50.097 

43.280 

42.980 

42.950 

43.050 

42.830 

42.500 

41.430 

41.420 

41.630 

41.430 

O 

Station 

Code 

<3 

* 

a 

* 

KZAG& 

4 

□ 

BRV 

NVS 

* 

2 

5 

o 

ELT 

CHAR& 

AAA 

AAB 

CUR 

KRS& 

4 

2 

ORTO& 

4 

> 

% 

z 

FRU 

BOMR& 

NRN 

4 

Z 

KARK& 

KZUR& 

B-88 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/19/66  03:57:59.9  49.7471  78.0205 

Source 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

Network 

CSE 

so 

CSE 

so 

SO 

GS 

SO 

so 

GS 

so 

GS 

GS 

so 

so 

so 

ISC 

ISC 

GS 

GS 

so 

GS 

ISC 

so 

Travel  Times,  sec 

Dfl 

299.3 

299.8 

312.1 

334.6 

325.1 

365.5 

462.1 

420.1 

494.1 

566.1 

570.1 

635.6 

vq 

wd 

r- 

<N 

342.1 

341.1 

346.3 

357.9 

369.1 

391.4 

421.1 

432.1 

466.1 

Sn 

244.8 

242.1 

246.4 

270.1 

266.6 

312.1 

321.1 

366.8 

SD 

(X 

192.1 

cu 

209.9 

221.4 

Pn 

137.9 

137.1 

140.9 

142.1 

149.6 

149.6 

© 

oo 

172.3 

177.1 

183.1 

206.3 

187.4 

208.9 

210.1 

YLZZ 

233.1 

248.9 

253.6 

256.3 

YZLZ 

271.2 

Distance, 

km 

1021.2 

1049.3 

1058.3 

8*1601 

1149.8 

1150.6 

1303.8 

1339.3 

1394.5 

1418.6 

OO 

^r 

1456.9 

1629.0 

1629.0 

1726.7 

1813.0 

1813.0 

oo 

1989.6 

2022.8 

2040.6 

2104.0 

2207.3 

Long., 
deg.  E 

72.280 

69.603 

71.130 

72.370 

o 

00 

94.087 

73.930 

70.320 

60.637 

66.950 

68.760 

71.530 

o 

o 

p 

© 

O 

O 

O 

© 

102.430 

o 

o 

Tf 

r- 

o 

o 

rf 

r- 

104.270 

106.330 

106.450 

58.350 

59.588 

109.630 

r  £ 
c3  63d 

T3 

41.470 

42.319 

41.520 

o 

c-> 

d 

40.370 

51.563 

38.370 

39.000 

56.827 

39.660 

38.570 

37.480 

51.670 

51.670 

51.920 

34.150 

34.150 

52.242 

52.770 

o 

d 

37.950 

36.311 

53.620 

Station 

Code 

RYAZ& 

CHM 

TERS& 

ANR 

FRG 

UER 

MUR 

GAR 

SVE 

SAM 

DSH 

KHO 

MOY 

MOY 

ARS 

WRS 

WRS 

IRK 

TIG 

KYA 

ASH 

MSH 

BGZ 

B-89 


late  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

19/66  03:57:59.9  49.7471  78.0205 

Source 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

* 

u 

z> 

s 

Z 

r 

SO 

SO 

SD 

ISC 

ISC 

ISC 

so 

SO 

so 

so 

so 

SO 

SO 

so 

SO 

so 

so 

so 

GS 

ISC 

SO 

GS 

GS 

o 

£ 

O 

s 

£ 

o 

> 

C3 

H 

&D 

635.4 

651.6 

661.3 

VL0L 

717.6 

783.1 

o 

OO 

r- 

819.1 

<N 

O 

OO 

• 

514.1 

547.6 

548.6 

615.1 

605.1 

c 

C/D 

489.1 

UD 

CU 

a- 

— 

s 

Cl, 

VUZ 

272.6 

281.4 

284.5 

287.6 

297.0 

298.9 

299.1 

308.7 

309.3 

315.6 

321.1 

318.6 

323.1 

323.6 

323.1 

332.1 

330.1 

YZLZ 

328.8 

1*6 Z£ 

332.1 

Z'ZLZ 

278.7 

285.9 

Distance, 

E 

2207.9 

2283.0 

2311.8 

2335.9 

2359.2 

2359.2 

2462.7 

2509.6 

2509.6 

2551.8 

2593.2 

2660.5 

2693.2 

2698.3 

2730.9 

2750.7 

2763.8 

2813.9 

2818.2 

2825.1 

2835.6 

2835.6 

2847.1 

Long., 
deg.  E 

109.550 

o 

OO 

© 

003  1 1 1 

LXZ'LL 

66.950 

66.950 

113.620 

114.183 

114.183 

45.750 

115.700 

46.319 

o 

o 

117.380 

46.330 

118.270 

37.625 

45.412 

43.480 

46.327 

36.568 

36.568 

o 

OO 

<N 

J  Z 

«  do 

-a 

55.770 

54.680 

o 

OO 

OO 

in 

m 

28.683 

OO 

OO 

O 

m 

30.188 

O 

OO 

in 

in 

57.850 

o 

»n 

OO 

m 

43.320 

o 

o 

in 

so 

m 

40.647 

42.080 

55.870 

39.500 

56.900 

OO 

m 

in 

m 

39.211 

41.410 

38.068 

55.115 

55.115 

41.750 

O 

Station 

Code 

NIZ 

ALL 

KMO 

NDI 

QUE 

QUE 

UKT 

BOD 

BOD 

GRO 

NLT 

KRV 

DUS 

SKL 

GRS 

CAA 

MOS 

NAK 

AKH 

TAB 

OBN 

OBN 

ABS 

B-90 


w 

5f  m 
2,  o 

^  s 

-o  O 

B  06 

OD 

B 

O 

-1 


01) 

0> 

w 

V 

T3 

3 


3 


P 

a 

<u 

E 

H 

c 

*3d 


r- 

r- 

ON 

Tf 


On 

• 

ON 

in 

r-’ 
in 
•  • 

m 

o 


vo 

vo 

« 


4» 

o 

s~ 

3 

O 

cr? 


u 

o 

i 

o> 

Z 


a> 

E 

H 

“o 

> 

3 


0£ 

-J 


05 


OU 

flu 


a> 

o 

I  J 

</) 


r  ui 

DD 

5  w> 

O  a> 
*J  *a 


r  5Z 

3  OX) 

J-s 


i  u 

Cfi 


VO 

vo 

(N 

(N 

CN 

(N 

co 

CO 

co 

co 

CO 

B-91 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 


ime(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

:59.8  49.7457  78.0823 

Source 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

- 

* 

u 

o 

£ 

«— 

a» 

r 

CSE 

CSE 

CSE 

GS 

SD 

GS 

so 

SO 

so 

CSE 

CSE 

so 

GS 

so 

CSE 

CSE 

CSE 

CSE 

so 

so 

CSE 

so 

CJ 

<u 

V) 

o> 

E 

H 

"E 

> 

H 

OX) 

J 

oo 

141.1 

182.3 

197.4 

199.7 

200.6 

204.1 

211.9 

212.8 

213.9 

217.6 

228.7 

232.2 

240.3 

269.2 

s 

78.0 

124.0 

153.6 

158.9 

136.5 

165.0 

165.4 

168.8 

0691 

173.1 

181.3 

181.5 

6181 

183.3 

179.5 

191.7 

199.3 

0X5 

ffu 

53.9 

82.2 

108.2 

107.3 

£'901 

109.2 

115.3 

115.5 

9ZZ\ 

9ZZ\ 

122.8 

125.4 

134.5 

a- 

s 

a, 

46.0 

669 

87.8 

as 

OO 

87.8 

90.2 

90.2 

94.0 

94.0 

94.9 

95.1 

98.1 

99.2 

9*001 

9001 

0101 

101.2 

102.4 

oo 

o 

108.2 

107.3 

125.2 

Distance, 

km 

302.3 

487.9 

653.2 

658.3 

658.4 

668.1 

L899 

8  889 

688.8 

6069 

699.4 

724.6 

740.0 

750.6 

751.4 

751.7 

756.4 

YZ9L 

© 

oo 

812.6 

821.4 

937.2 

£  Ti 

.5®  fO 

6  ° 

r 

0X5 

=  oi 

O  0 J 
-J  T3 

82.283 

78.733 

ZZYLL 

70.250 

77.032 

83.266 

83.266 

86.277 

S 

CM 

vd 

OO 

78.373 

79.217 

76.950 

76.400 

78.275 

78.270 

75.170 

78.770 

80.271 

© 

© 

oo 

r- 

74.620 

© 

Os 

go 

76.000 

r- 

V© 

5  VO 

«  M 
-J  « 

© 

49.833 

45.375 

43.900 

53.083 

43.860 

O 

oo 

go 

54.850 

53.253 

53.253 

43.527 

43.496 

43.267 

43.183 

42.987 

42.980 

43.280 

42.950 

43.050 

42.480 

42.830 

42.500 

41.430 

Q  d 
<N 
O 

Station 

Code 

— 

UKGK& 

KZAG& 

ILI& 

BRV 

3 

SAM 

NVS 

ELT 

ELT 

CHI3& 

CHAR& 

AAA 

KRS 

KRM 

KRM& 

s 

s 

ORTO& 

NARY& 

PRZ 

FRU 

<3 

oc 

S 

o 

CQ 

NRN 

B-92 


ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

16/67  03:57:59.8  49.7457  78.0823 

Source 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

Network 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

C/3 

a 

CSE 

CSE 

CSE 

C/3 

a 

C/3 

a 

C/3 

a 

C/3 

a 

00 

O 

C/3 

a 

C/3 

a 

00 

o 

C/3 

a 

C/3 

a 

C/3 

a 

C/3 

a 

Travel  Times,  sec 

OX) 

J 

266.2 

YL9Z 

279.5 

280.3 

281.0 

283.7 

296.5 

298.5 

299.4 

299.9 

338.7 

312.2 

391.2 

414.2 

443.3 

463.2 

c n 

r- 

(N 

CO 

347.6 

357.6 

c 

c/3 

220.0 

221.1 

229.9 

230.2 

230.9 

231.8 

240.8 

242.2 

246.0 

246.5 

LZLZ 

ZZLZ 

259.2 

284.7 

340.2 

344.1 

353.2 

OX) 

Ph 

155.2 

156.1 

161.3 

6191 

162.1 

165.2 

192.2 

CL 

215.7 

c 

0L 

125.2 

126.5 

128.4 

129.0 

129.8 

131.8 

OO 

co 

137.2 

137.4 

138.0 

138.6 

143.7 

142.2 

148.3 

149.2 

149.6 

148.7 

171.7 

178.2 

181.2 

184.6 

200.3 

208.7 

Distance, 

km 

941.1 

964.4 

991.9 

995.6 

997.9 

1004.0 

1023.2 

1052.1 

1055.7 

90901 

1065.3 

1092.2 

1093.6 

1146.3 

1146.3 

00 

wo 

1155.5 

1341.4 

1397.9 

1421.4 

1444.1 

1545.7 

1624.7 

Long., 
deg.  E 

75.800 

72.520 

72.730 

73.280 

72.580 

71.970 

72.280 

69.603 

71.980 

71.130 

o 

© 

71.660 

72.370 

94.087 

94.087 

o 

OO 

69.310 

70.320 

60.637 

66.950 

68.760 

99.830 

o 

o 

© 

o 

Lat., 
deg.  N 

41.420 

O 

ON 

41.630 

41.430 

41.620 

41.770 

41.470 

42.319 

41.250 

41.520 

41.520 

o 

o 

© 

o 

wo 

o 

51.563 

51.563 

40.370 

41.340 

39.000 

56.827 

39.660 

O 

r- 

WO 

OO 

CO 

52.520 

51.670 

Q 

n 

o 

Station 

Code 

NRN& 

UZUN& 

KARK& 

QC 

KARA& 

ARKI& 

RYAZ& 

CHM 

<3 

N 

ffi 

3 

TERS& 

YARD& 

NAM 

ANR 

UER 

UER 

FRG 

TAS 

GAR 

SVE 

SAM 

DSH 

ORL 

MOY 

B-93 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

03:57:59.8  49.7457  78.0823 

Source 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

— 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

record 

* 

o 

g 

£ 

GS 

so 

GS 

SO 

GS 

GS 

so 

ISC 

so 

SO 

ISC 

GS 

so 

so 

GS 

GS 

ISC 

ISC 

so 

GS 

GS 

GS 

so 

Travel  Times,  sec 

W) 

-j 

491.6 

568.7 

629.1 

631.2 

630.6 

647.2 

710.2 

715.6 

Tf 

394.7 

422.4 

431.2 

451.7 

462.0 

459.9 

492.2 

502.2 

507.2 

550.8 

c 

c/5 

369.1 

453.5 

489.6 

477.7 

oo 

X 

(X 

216.2 

220.8 

238.2 

262.2 

273.6 

o 

oo 

(N 

284.6 

287.4 

301.2 

07,63 

297.7 

298.8 

309.0 

a 

X 

209.2 

227.9 

233.2 

247.4 

252.0 

252.9 

252.2 

253.2 

259.2 

LZ9Z 

270.2 

271.0 

273.6 

278.2 

285.7 

Distance, 

km 

1624.7 

1722.5 

1795.6 

1847.5 

1985.5 

31102 

2018.5 

2041.7 

2044.3 

2092.0 

YL01Z 

re  032 

2204.1 

2256.6 

2279.1 

OO 

O 

fn 

<N 

2335.9 

2361.1 

2449.0 

OO 

00 

Tf 

CN 

p 

VO 

o 

m 

(N 

2506.0 

2589.5 

g  u> 
o  o 

U  r? 

| 

o 

102.430 

103.283 

o 

r- 

(N 

o 

106.330 

106.650 

106.450 

74.333 

58.350 

56.270 

59.588 

109.630 

109.550 

88.083 

o 

oo 

© 

O 

o 

<N 

77.217 

66.950 

47.505 

113.620 

00 

Tt 

114.183 

o 

o 

r- 

vo 

5  rsi 

Lat., 
deg.  N 

- - 

51.670 

51.920 

50.383 

52.242 

52.770 

52.050 

o 

r* 

m 

© 

31.550 

37.950 

39.028 

36.311 

53.620 

55.770 

69.430 

54.680 

O 

OO 

oo 

28.683 

OO 

OO 

© 

m 

42.961 

55.480 

o 

oo 

K 

in 

57.850 

56.500 

Q  ^ 
fN 
O 

Station 

Code 

MOY 

ARS 

ZAK 

IRK 

TIG 

KAB 

KYA 

LAH 

ASH 

KAT 

MSH 

BGZ 

NIZ 

NRI 

ALL 

KMO 

NDI 

QUE 

MAK 

UKT 

BOD 

BOD 

NLT 

B-94 


w 

si 

qj  rj 

T3  fS 

Source 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

02/26/67  03:57:59.8  49.7457  78.08 

Network 

ISC 

so 

so 

so 

so 

so 

so 

SO 

SO 

ISC 

so 

so 

so 

so 

so 

ISC 

so 

Travel  Times,  sec 

OD 

774.7 

<N 

rn 

Ov 

r- 

778.9 

793.0 

797.2 

786.2 

rn 

<N 

oo 

(/!) 

594.2 

598.2 

599.7 

C 

(/) 

OD 

Cu 

Cu 

<N 

00 

ro 

315.7 

318.7 

321.2 

318.2 

322.7 

324.2 

326.2 

329.6 

332.3 

328.9 

329.2 

333.6 

332.2 

332.3 

334.3 

340.2 

c 

cu 

Distance, 

km 

2656.4 

2664.9 

2694.5 

2713.6 

2735.2 

2747.0 

2767.8 

2782.6 

2801.7 

V6Z2Z 

2839.6 

2839.6 

wo 

oo 

<N 

2867.1 

2867.1 

2907.6 

2957.3 

OD  ** 

s  & 

O  O 

-J  "3 

51.386 

46.319 

117.380 

44.750 

46.330 

118.270 

37.625 

44.370 

43.517 

46.327 

36.568 

36.568 

42.810 

00661 1 

006*611 

67.143 

40.200 

e3  dJD 

35.738 

40.647 

55.870 

41.730 

39.500 

56.900 

55.738 

o 

o 

o 

41.733 

38.068 

55.115 

55.115 

41.750 

54.430 

54.430 

24.933 

43.680 

Station 

Code 

TEH 

KRV 

SKL 

TI2 

GRS 

CAA 

MOS 

STE 

BKR 

TAB 

OBN 

OBN 

ABS 

TUP 

TUP 

KAR 

KPR 

B-95 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/17/67  05:04:00.2  49.7809  78.0038 

Source 

record 

record 

bulletin 

record 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

u 

o 

£ 

3 

r 

CSE 

CSE 

SD 

CSE 

so 

so 

GS 

SD 

CSE 

GS 

CSE 

so 

so 

so 

CSE 

so 

CSE 

so 

so 

CSE 

GS 

so 

O 

QJ 

O 

a 

W) 

J 

84.4 

141.1 

177.1 

182.2 

o 

oo 

196.5 

200.3 

204.5 

219.1 

o 

CN 

212.8 

213.2 

212.3 

228.3 

224.8 

240.1 

241.3 

265.3 

c n 

Sn 

77.3 

123.9 

153.2 

153.3 

165.5 

168.6 

179.8 

174.2 

174.7 

177.3 

181.5 

181.2 

199.2 

201.3 

“3 

> 

a 

u 

H 

pg 

53.3 

oo 

oo 

103.9 

107.4 

oo 

os 

o 

116.6 

120.9 

117.2 

122.5 

5 

122.5 

135.8 

134.6 

oo 

o 

1 

c 

CL* 

45.1 

69.5 

88.7 

88.4 

93.3 

89.8 

94.0 

94.0 

95.0 

97.7 

8*96 

Os 

6*001 

6*86 

9001 

9*001 

99.4 

110.3 

OO 

o 

109.5 

113.3 

126.6 

Distance, 

km 

307.8 

492.4 

651.4 

656.5 

661.6 

667.6 

6069 

6069 

695.0 

oo 

K 

CN 

r- 

728.9 

729.8 

742.4 

742.8 

753.7 

754.6 

755.4 

811.2 

814.3 

824.0 

UO 

lo 

OO 

940.0 

r  td 

5 

o  qj 
-J  TJ 

82.283 

78.733 

70.250 

ZZYLL 

CN 

cn 

o 

r* 

83.266 

r- 

CN 

SO 

oo 

86.277 

78.373 

76.950 

77.225 

77.230 

88.352 

00V9L 

75.170 

78.275 

78.270 

78.400 

74.620 

75.930 

76.110 

76.000 

J  z 

«  5X 

49.833 

45.375 

53.083 

43.900 

43.860 

54.850 

53.253 

53.253 

43.527 

r- 

vo 

CN 

cn 

43.238 

43.230 

50.097 

43.183 

43.280 

42.987 

o 

OO 

Os 

CN 

42.480 

42.830 

42.500 

42.280 

41.430 

Station 

Code 

UKGK& 

KZAG& 

BRV 

ILI& 

J 

NVS 

ELT 

ELT 

CHI3& 

AAA 

■a 

o 

- 

H 

AAB 

CUR 

KRS 

KRS& 

KRM 

KRM& 

PRZ 

FRU 

BOMR& 

RYB 

NRN 

B-96 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/17/67  05:04:00.2  49.7809  78.0038 

Source 

record 

record 

record 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Network 

CSE 

CSE 

CSE 

CSE 

CSE 

so 

CSE 

CSE 

so 

GS 

so 

SO 

so 

GS 

so 

so 

so 

SO 

GS 

so 

GS 

so 

GS 

Travel  Times,  sec 

WD 

J 

265.7 

275.2 

280.5 

280.8 

296.3 

298.2 

299.4 

313.8 

326.8 

370.9 

390.8 

412.8 

468.8 

<ZJ 

326.5 

Sn 

219.9 

227.3 

9'oer 

230.9 

240.6 

247.8 

245.1 

246.2 

273.8 

458.8 

0X5 

CU 

155.5 

0091 

161.7 

8T9I 

CL 

Pn 

126.6 

127.3 

130.6 

130.8 

134.1 

137.3 

137.4 

137.8 

143.6 

143.3 

149.4 

149.8 

149.9 

OO 

176.8 

8  081 

OO 

id 

OO 

o 

o 

oo 

209.8 

228.4 

253.5 

Distance, 

km 

943.8 

vd 

r- 

ON 

992.9 

6966 

1024.0 

1051.3 

1056.5 

8  0901 

1092.8 

1094.7 

1150.7 

1150.7 

1152.6 

1307.1 

1342.0 

1391.1 

1420.6 

1444.2 

1459.9 

1629.1 

1800.3 

2023.2 

2041.6 

Long., 
deg.  E 

75.800 

73.970 

72.730 

73.280 

72.280 

69.603 

O 

oo 

On 

71.130 

71.660 

72.370 

r- 

oo 

p 

ON 

94.087 

71.780 

73.930 

70.320 

60.637 

66.950 

68.760 

71.530 

o 

o 

p 

o 

103.283 

106.450 

58.350 

J  ^ 
cS  oi) 

41.420 

41.450 

41.630 

41.430 

41.470 

42.319 

O 

(N 

41.520 

o 

o 

p 

5 

40.750 

51.563 

51.563 

40.370 

38.370 

o 

o 

p 

On' 

cn 

56.827 

39.660 

o 

r- 

oo 

m 

37.480 

51.670 

50.383 

50.370 

37.950 

Station 

Code 

NRN& 

KAZA& 

KARK& 

KZUR& 

N 

< 

>- 

— 

CHM 

KZDZ& 

TERS& 

NAM 

ANR 

UER 

UER 

FRG 

MUR 

GAR 

SVE 

SAM 

DSH 

KHO 

MOY 

ZAK 

KYA 

ASH 

B-97 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/17/67  05:04:00.2  49.7809  78.0038 

Source 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

" 

- 

* 

_ 

3 

£ 

u 

r 

GS 

so 

SO 

ISC 

so 

ISC 

SO 

GS 

so 

so 

so 

so 

ISC 

so 

so 

ISC 

W> 

J 

627.8 

OO 

OO 

C J 

0> 

in 

in 

0> 

s 

498.8 

497.8 

599.8 

Sn 

H 

"3 

> 

C5 

H 

OD 

a* 

cu 

274.8 

285.0 

298.8 

OO 

m 

320.8 

318.3 

323.8 

322.8 

321.8 

321.2 

325.8 

328.8 

333.8 

337.2 

Pn 

261.8 

275.8 

Distance, 

km 

2088.7 

2253.8 

2253.8 

2339.6 

2508.4 

2653.0 

VZ69Z 

2708.7 

2738.7 

2757.8 

2760.9 

2820.1 

2825.0 

2832.8 

2846.2 

2937.5 

Long., 
deg.  E 

56.270 

88.083 

88.083 

LULL 

114.183 

51.386 

O 

o 

43.058 

44.130 

37.770 

37.625 

44.470 

46.327 

36.568 

42.810 

91.883 

Lat*, 
deg.  N 

39.028 

69.430 

69.430 

28.683 

o 

OO 

K 

in 

35.738 

42.080 

44.033 

41.980 

54.950 

55.738 

o 

r-* 

© 

38.068 

55.115 

41.750 

25.567 

Station 

Code 

KAT 

NRI 

NRI 

NDI 

BOD 

TEH 

DUS 

PYA 

GOR 

MHV 

MOS 

ERE 

TAB 

N80 

ABS 

SHL 

B-98 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06/19/68  05:05:59.8  49.9803  78.9855 

Source 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

record 

’ 

‘j 

£ 

5 

s 

Z 

r 

CSE 

so 

so 

CSE 

so 

so 

CSE 

CSE 

so 

so 

so 

CSE 

so 

CSE 

GS 

CSE 

so 

GS 

CSE 

CSE 

so 

so 

Travel  Times,  sec 

CJD 

144.7 

175.2 

195.2 

8  961 

204.2 

215.7 

218.2 

216.7 

216.4 

226.9 

236.5 

250.5 

242.7 

293.0 

297.2 

oo 

d 

o 

m 

298.2 

Sn  S 

126.6 

149.2 

163.3 

163.4 

172.0 

163.8 

172.2 

r-; 

oo 

oo 

182.3 

174.9 

188.5 

• 

207.0 

240.5 

245.2 

WD 

- 

tT 

rf 

oo 

101.2 

104.2 

111.2 

114.0 

115.8 

oo 

123.2 

123.0 

124.3 

129.9 

143.2 

144.2 

160.7 

170.2 

170.2 

cl 

Pn 

VOL 

p 

rn 

oo 

92.9 

91.5 

91.5 

94.2 

95.8 

101.4 

101.7 

9101 

OO 

CN 

O 

102.8 

103.9 

103.9 

111.5 

114.2 

117.5 

129.7 

134.3 

136.9 

140.6 

140.6 

Distance, 

km 

511.8 

614.4 

V0L9 

689.9 

695.6 

696.3 

713.5 

760.6 

761.4 

761.5 

778.4 

779.2 

780.2 

798.9 

p 

m 

oo 

863.1 

883.1 

977.0 

1023.6 

1045.7 

1076.8 

1076.8 

Long., 
deg.  E 

78.733 

83.266 

88.352 

ZZVLL 

77.032 

70.250 

78.416 

77.225 

77.230 

76.950 

in 

CN 

oo 

o 

CN 

oo 

r- 

00k'9Z, 

75.170 

78.400 

75.930 

76.110 

76.000 

73.970 

72.730 

94.087 

94.087 

Lat., 
deg.  N 

45.375 

O 

m 

OO 

in 

50.097 

43.900 

43.860 

53.083 

43.567 

43.238 

43.230 

43.267 

42.987 

42.980 

43.183 

43.280 

42.480 

42.500 

42.280 

41.430 

41.450 

41.630 

51.563 

51.563 

Station 

Code 

KZAG& 

SAM 

CUR 

ILI& 

3 

BRV 

CHIL& 

* 

O 

- 

H 

AAB 

AAA 

KRM 

£ 

2 

KRS 

<3 

oc 

PRZ 

OL 

£ 

O 

22 

RYB 

NRN 

KAZA& 

* 

& 

2 

UER 

UER 

B-99 


Latitude  (deg.  N)  Longitude  (deg.  E) 

49.9803  78.9855 

Source 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

record 

record 

bulletin 

* 

u 

O 

l 

5 

5 

CSE 

CSE 

GS 

GS 

GS 

so 

GS 

GS 

GS 

so 

GS 

so 

GS 

GS 

so 

GS 

so 

GS 

ISC 

so 

so 

GS 

so 

o 

a> 

(*5 

wT 

<w 

s 

wo 

-J 

CD 

300.7 

304.3 

332.7 

347.2 

<N 

oo 

m 

424.9 

430.8 

442.9 

438.2 

<N 

<N 

Tf 

495.5 

Z60S 

541.2 

603.8 

603.2 

340.1 

369.4 

481.7 

c 

if) 

24  S.  3 

251.2 

281.7 

265.8 

320.2 

341.9 

348.7 

485.5 

H 

"3 

> 

03 

U 

H 

WD 

194.7 

On 

<N 

a- 

a 

x 

140.1 

143.8 

149.7 

149.8 

155.2 

177.4 

178.7 

181.2 

6981 

196.2 

8061 

194.2 

198.7 

vooz 

200.6 

214.2 

220.3 

zttz 

241.1 

262.8 

6Z9Z 

ZL9Z 

8  oo 

s  'f; 

Distance, 

km 

1078.1 

rim 

1146.9 

o 

oo 

1217.5 

1349.4 

1397.5 

1430.9 

1475.9 

oo 

oo 

1503.0 

1509.4 

1527.7 

1555.2 

1555.2 

1652.9 

1726.8 

L'LLLl 

1862.1 

9SI6I 

2133.3 

2134.8 

2161.7 

H  ^ 
a  O 

!sp  uS 

o  ° 

Long., 
deg.  E 

72.280 

71.980 

72.370 

71.660 

69.310 

73.930 

70.320 

60.637 

99.830 

66.950 

68.760 

71.530 

69.780 

O 

O 

O 

o 

o 

o 

p 

© 

O 

m 

(N 

O 

103.283 

104.270 

o 

o 

106.330 

109.630 

109.550 

56.270 

00 

VO 

o> 

Lat., 
deg.  N 

41.470 

41.250 

40.750 

o 

o 

o 

41.340 

38.370 

39.000 

56.827 

52.520 

39.660 

o 

r- 

*n 

oo 

co 

37.480 

37.900 

51.670 

51.670 

51.920 

50.383 

52.242 

34.150 

52.770 

53.620 

55.770 

39.028 

Q  ^ 
VO 
O 

Station 

Code 

RYAZ& 

si 

Q 

S 

ANR 

NAM 

TAS 

MUR 

GAR 

SVE 

ORL 

SAM 

DSH 

KHO 

KUL 

MOY 

MOY 

ARS 

ZAK 

IRK 

WRS 

TIG 

BGZ 

NIZ 

KAT 

B-100 


u 

&  IG 
?  '£ 

Source 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

■a  0\ 

~  00 

*5d  r- 

c 

o 

J 

1 

2 

c 

5 

t 

•* 

L> 

r 

so 

SO 

GS 

ISC 

so 

ISC 

so 

so 

so 

GS 

so 

so 

ISC 

so 

so 

SO 

so 

so 

so 

so 

so 

SO 

ISC 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

06/19/68  05:05:59.8  49.9803 

-J 

637.4 

687.8 

704.4 

719.2 

747.8 

769.9 

795.2 

786.2 

cn 

497.2 

536.1 

546.2 

Travel  Times,  sec 

c 

C/) 

W) 

eu 

Gu 

273.7 

o 

r-’ 

oo 

(N 

V06Z 

291.7 

292.0 

292.1 

302.2 

314.2 

311.8 

316.9 

322.7 

325.2 

325.2 

326.7 

326.8 

331.2 

ZLZZ 

332.2 

335.0 

338.2 

336.2 

c 

Cu 

271.2 

rzz£ 

L'LLZ 

Distance, 

km 

2219.9 

2219.9 

2238.8 

2365.6 

2389.4 

2414.8 

2437.8 

2437.8 

2520.5 

2622.6 

2625.2 

2678.2 

Z9ZLZ 

2764.7 

2779.2 

2797.3 

2797.3 

2810.9 

2811.6 

2850.3 

2868.6 

2918.2 

2923.9 

Long., 
deg.  E 

oo 

p 

oo 

oo 

88.083 

003  1 1 1 

77.217 

113.620 

66.950 

m 

oo 

114.183 

o 

o 

to 

45.750 

117.380 

o 

r* 

(N 

oo 

51.386 

o 

o 

43.058 

006*6 1 1 

006611 

44.130 

37.625 

44.370 

43.517 

42.810 

91.883 

Lat., 
deg.  N 

69.430 

69.430 

55.880 

28.683 

55.480 

OO 

OO 

O 

m 

o 

oo 

o 

oo 

56.500 

43.320 

55.870 

006'9S 

35.738 

42.080 

44.033 

54.430 

54.430 

41.980 

oo 

m 

o 

o 

p 

41.733 

41.750 

25.567 

Station 

Code 

NRI 

NRI 

KMO 

NDI 

UKT 

QUE 

BOD 

BOD 

NLT 

GRO 

SKL 

CAA 

TEH 

DUS 

PYA 

TUP 

TUP 

GOR 

MOS 

STE 

BKR 

ABS 

SHL 

B- 101 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/29/68  03:43:00.0  49.8120  78.1219 

Source 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

record 

record 

-5 

U 

o 

l 

QJ 

Z 

CSE 

so 

SO 

CSE 

SD 

S9 

CSE 

CSE 

so 

GS 

CSE 

CSE 

so 

GS 

SO 

CSE 

CSE 

CSE 

CSE 

SO 

CSE 

CSE 

c J 
o 

C ti 

c/T 

£ 

OX) 

J 

141.0 

181.6 

192.0 

182.4 

200.6 

209.5 

211.5 

212.8 

217.6 

0'ZZZ 

266.0 

266.1 

280.3 

280.1 

296.6 

298.9 

299.8 

c/) 

c 

(Z) 

124.0 

155.0 

154.1 

161.8 

170.5 

oo 

r- 

176.5 

OO 

OO 

183.8 

192.0 

219.6 

231.2 

230.7 

240.7 

252.0 

246.1 

246.8 

H 

"3 

> 

05 

i- 

H 

OX) 

Oh 

oo 

o 

oo 

O 

oo 

o 

VLll 

121.2 

rozi 

9ZZ\ 

»n 

in 

<N 

139.5 

156.1 

162 

6191 

eu 

101.5 

001 1 

c 

fiu 

69.0 

Tf 

OO 

OO 

O 

OO 

oo 

oo 

oo 

oo 

88.8 

92.5 

94.9 

98.0 

98.2 

100.3 

101.5 

p 

oo 

o 

113.8 

126.4 

125.7 

128.6 

128.2 

134.4 

O 

OO 

cn 

137.4 

138.3 

Distance, 

km 

494.9 

656.1 

660.3 

6099 

I  '999 

682.0 

693.8 

733.2 

734.0 

757.9 

OO 

r- 

759.6 

820.5 

m 

© 

in 

00 

945.0 

948.9 

8666 

1003.5 

o  ieoi 

1059.5 

1063.6 

1068.3 

r  lj 
on 

O 

J  T3 

78.733 

70.250 

83.266 

ZZYLL 

77.032 

86.277 

78.416 

77.225 

OZZ'LL 

78.275 

78.270 

75.170 

74.620 

76.110 

76.000 

O 

o 

00 

in 

r- 

72.730 

73.280 

72.280 

69.603 

O 

OO 

Os 

71.130 

Lat., 
deg.  N 

45.375 

53.083 

54.850 

43.900 

43.860 

53.253 

43.567 

43.238 

43.230 

42.987 

42.980 

43.280 

42.830 

42.280 

41.430 

41.420 

41.630 

41.430 

41.470 

42.319 

41.250 

41.520 

Station 

Code 

KZAG& 

BRV 

NVS 

ILI& 

3 

ELT 

CHIL& 

TLG& 

AAB 

KRM 

4 

2 

KRS& 

FRU 

RYB 

NRN 

4 

z 

KARK& 

KZUR& 

RYAZ& 

CHM 

KZDZ& 

TERS& 

B-102 


2 

5f  ON 

T3 

v— ^  • 

Source 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

09/29/68  03:43:00.0  49.8120  78.12 

Network 

so 

S9 

so 

so 

SO 

so 

SO 

SO 

SO 

SO 

so 

so 

so 

so 

so 

GS 

so 

so 

so 

ISC 

so 

so 

so 

D£ 

316.0 

331.5 

362.3 

378.3 

396.0 

416.0 

413.8 

424.2 

444.0 

470.0 

497.5 

509.0 

561.5 

567.0 

Travel  Times,  sec 

C/3 

343.0 

360.7 

374.0 

413.6 

411.0 

429.0 

451.5 

Sn 

247.8 

278.0 

309.0 

313.0 

347.9 

362.5 

393.0 

434.0 

D£ 

Cu 

CL 

147.0 

215.1 

215.7 

c 

fiu 

145.3 

141.0 

148.4 

151.0 

149.0 

173.8 

172.9 

177.0 

178.0 

182.0 

OO 

in 

oo 

oo 

oo 

200.3 

208.8 

209.4 

220.0 

227.6 

227.6 

232.0 

232.0 

247.0 

250.7 

252.3 

Distance, 

km 

0001 1 

1101.5 

1141.6 

1159.6 

1163.0 

1312.7 

1349.2 

1395.3 

1395.3 

oo 

oo 

<N 

oo 

1479.7 

1540.6 

66191 

1619.9 

1717.6 

1791.3 

1791.3 

1842.4 

1848.9 

1980.2 

2006.2 

2014.1 

Long., 
deg.  E 

71.660 

72.370 

94.087 

o 

oo 

69.310 

73.930 

70.320 

60.637 

60.637 

66.950 

68.760 

69.780 

99.830 

o 

o 

p 

o 

o 

o 

p 

o 

102.430 

103.283 

103.283 

104.270 

69.043 

106.330 

106.650 

106.450 

J  z; 
c5  djd 

OOOTfr 

o 

o 

51.563 

40.370 

41.340 

38.370 

39.000 

56.827 

56.827 

39.660 

38.570 

37.900 

52.520 

51.670 

51.670 

51.920 

50.383 

50.383 

52.242 

34.541 

52.770 

52.050 

50.370 

!  ■§ 

«  r9 

W 

C/3 

NAM 

ANR 

UER 

FRG 

TAS 

GAR 

SVE 

SVE 

SAM 

DSH 

KUL 

ORL 

MOY 

MOY 

ARS 

ZAK 

ZAK 

IRK 

KBL 

TIG 

KAB 

KYA 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/29/68  03:43:00.0  49.8120  78.1219 


I 


Source 

bulletin 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

— 

X 

u 

© 

£ 

4> 

5 

GS 

so 

SO 

so 

GS 

GS 

GS 

ISC 

ISC 

SD 

SD 

SO 

GS 

ISC 

GS 

SD 

so 

GS 

GS 

GS 

so 

SD 

GS 

u 

o 

in 

in 

OJ 

E 

CD 

J 

o 

o 

oo 

646.0 

653.0 

713.5 

774.0 

cc 

483.0 

492.0 

p 

oo 

oo 

rr 

502.0 

511.0 

513.0 

548.0 

554.0 

586.0 

c 

CD 

p 

oo 

H 

"53 

> 

cc 

H 

CD 

Ph 

cu 

274.0 

281.0 

285.2 

287.8 

296.0 

296.6 

p 

oo 

o 

ro 

to 

OO 

o 

m 

318.0 

316.7 

320.2 

321.0 

323.0 

322.2 

321.0 

324.0 

326.4 

329.5 

c 

CU 

253.5 

260.0 

271.2 

275.0 

279.0 

338.5 

Distance, 

km 

2050.7 

2097.8 

2198.0 

2248.9 

2248.9 

2273.3 

2301.9 

2343.4 

2369.0 

2452.8 

2499.5 

2559.5 

2583.3 

2662.1 

2669.0 

2701.2 

2717.2 

2739.6 

2740.7 

2747.5 

2766.6 

2786.4 

2805.2 

r  a 

CUD  . 

S  CX) 

O  Q> 

J  T3 

58.350 

56.270 

109.550 

m 

oo 

p 

oo 

oo 

88.083 

O 

OO 

© 

003'  1 1 1 

77.217 

66.950 

113.620 

114.183 

45.750 

115.700 

51.386 

46.319 

O 

o 

43.058 

46.330 

118.270 

44.130 

37.625 

44.370 

43.517 

«  ei> 

J  £ 

— 

37.950 

39.028 

55.770 

0ZY69 

69.430 

54.680 

o 

oo 

oo 

to 

to 

28.683 

30.188 

o 

OO 

to 

to 

57.850 

43.320 

56.500 

35.738 

40.647 

42.080 

44.033 

39.500 

56.900 

41.980 

55.738 

o 

o 

p 

Tf 

41.733 

Station 

Code 

ASH 

KAT 

NIZ 

NRI 

NRI 

ALL 

KMO 

NDI 

QUE 

UKT 

BOD 

GRO 

NLT 

TEH 

KRV 

DUS 

PYA 

GRS 

CAA 

GOR 

MOS 

STE 

BKR 

B-104 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

09/29/68  03:43:00.0  49.8120  78.1219 

Source 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

Network 

SD 

ISC 

so 

so 

so 

GS 

so 

Travel  Times,  sec 

W) 

798.0 

o 

00 

</5 

603.0 

596.0 

Sn 

w> 

X 

X 

330.5 

332.8 

329.0 

333.0 

330.5 

331.5 

351.0 

Pn 

Distance, 

km 

2829.0 

2834.1 

2838.6 

2854.9 

zmz 

2861.2 

2891.7 

Long., 
deg.  E 

44.470 

46.327 

36.568 

42.810 

006611 

006611 

o 

o 

oo 

Lat., 
deg.  N 

o 

o’ 

38.068 

55.115 

41.750 

54.430 

54.430 

42.400 

Station 

Code 

ERE 

TAB 

OBN 

ABS 

TUP 

TUP 

ZUG 

B-105 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

08:26:59.8  49.8215  78.0627 

Source 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

► 

g 

u 

© 

£ 

u 

jr 

so 

GS 

so 

so 

so 

so 

so 

SO 

so 

so 

GS 

so 

so 

GS 

GS 

so 

GS 

GS 

oo 

a 

GS 

so 

so 

mes,  sec 

W> 

J 

CN 

ON 

186.2 

0*103 

240.2 

269.2 

319.2 

325.2 

380.3 

409.2 

412.8 

432.5 

(/} 

325.5 

Sn 

158.6 

163.0 

171.5 

212.2 

256.2 

1*993 

260.0 

278.8 

H 

> 

C3 

u 

H 

W) 

CL 

111.9 

110.2 

VIZI 

CN 

OO 

Cl 

s 

CL 

0*06 

90.2 

93.5 

98.8 

101.4 

109.7 

109.7 

114.2 

149.2 

144.9 

CN 

OO 

OO 

OO 

Tj- 

150.3 

150.2 

172.6 

172.7 

177.2 

182.2 

195.8 

188.2 

9Z61 

Distance, 

km 

661.6 

9*  199 

684.8 

734.7 

759.0 

oo 

00Z8 

850.7 

945.2 

1057.5 

8*8601 

1145.4 

1145.4 

1158.6 

I*  191 1 

1312.6 

1348.0 

1391.4 

1426.7 

1450.3 

1465.7 

1478.5 

Long., 
deg.  E 

- - - 

83.266 

83.266 

86.277 

77.230 

78.275 

78.400 

74.620 

76.110 

76.000 

69.603 

71.660 

94.087 

94.087 

O 

OO 

69.310 

73.930 

70.320 

60.637 

66.950 

68.760 

71.530 

69.780 

Date 

/07/69 

J  ^ 

03  DJD 

-o 

54.850 

o 

oo 

r7‘ 

lo 

53.253 

43.230 

42.987 

42.480 

42.830 

42.280 

41.430 

42.319 

O 

O 

o 

5 

51.563 

51.563 

40.370 

41.340 

38.370 

39.000 

56.827 

39.660 

38.570 

37.480 

37.900 

o 

Station 

Code 

NVS 

NVS 

ELT 

AAB 

KRM 

PRZ 

FRU 

RYB 

NRN 

CHM 

NAM 

UER 

UER 

FRG 

TAS 

MUR 

GAR 

SVE 

SAM 

DSH 

KHO 

KUL 

90 1 -a 


w 

cj  r"* 

a  ^ 

Source 

record 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

03/07/69  08:26:59.8  49.8215  78.0< 

Network 

SO 

so 

so 

so 

SO 

ISC 

SO 

so 

so 

so 

ISC 

so 

so 

SO 

SO 

ISC 

SO 

so 

so 

so 

so 

SO 

GS 

DD 

-3 

443.0 

478.4 

464.7 

493.8 

<N 

oo 

o 

567.2 

620.5 

626.2 

643.0 

698.7 

699.7 

716.3 

o 

C/> 

«sr 

o> 

s 

C/3 

354.5 

406.0 

449.7 

496.9 

503.7 

552.5 

s 

c/j 

373.7 

486.2 

526.0 

544.9 

H 

« 

H 

Qfl 

CU 

266.5992 

C- 

Z9\Z 

270.9 

280.8 

288.3 

295.7 

298.2 

vd 

Os 

(N 

305.2 

298.2 

298.3 

310.2 

Pn 

201.0 

209.9 

210.1 

220.7 

228.0 

<N 

m 

(N 

247.5 

252.3 

254.2 

262.2 

265.2 

275.2 

oo 

r*» 

<N 

284.0 

Distance, 

km 

1544.2 

1623.7 

1623.7 

1721.4 

1795.2 

1847.9 

1983.9 

2009.9 

2047.6 

2094.5 

2111.5 

2201.2 

2248.6 

2276.6 

2305.1 

2368.0 

2447.5 

2448.5 

2456.1 

2501.4 

2502.4 

2502.4 

2555.4 

Long., 
deg.  E 

99.830 

O 

O 

© 

© 

o 

o 

p 

© 

102.430 

103.283 

69.043 

106.330 

106.650 

58.350 

56.270 

59.588 

109.550 

88.083 

o 

00 

© 

oorm 

66.950 

112.370 

47.505 

113.620 

48.642 

114.183 

m 

oo 

45.750 

J  z 

«  oi> 
j  o 

T3 

52.520 

51.670 

51.670 

51.920 

50.383 

34.541 

52.770 

52.050 

37.950 

39.028 

36.311 

55.770 

69.430 

54.680 

55.880 

30.188 

49.720 

42.961 

55.480 

40.646 

57.850 

57.850 

43.320 

Station 

Code 

ORL 

MOY 

MOY 

ARS 

ZAK 

KBL 

TIG 

KAB 

ASH 

KAT 

MSH 

NIZ 

NRI 

ALL 

KMO 

QUE 

KHP 

MAK 

UKT 

SHE 

BOD 

BOD 

GRO 

B-107 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

/07/69  08:26:59.8  49.8215  78.0627 

Source 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

1 - 

bulletin 

— 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

Network 

GO 

a 

ISC 

GO 

a 

GO 

a 

CO 

a 

CO 

a 

GO 

a 

GO 

a 

CO 

a 

C/D 

a 

GO 

a 

C/D 

a 

CO 

a 

ISC 

GO 

a 

GO 

a 

GO 

a 

ISC 

Travel  Times,  sec 

WO 

|J 

ri- 

r- 

768.7 

00 

r* 

806.2 

824.7 

C/D 

600.2 

fi 

C/D 

QD 

(X 

CU 

308.7 

318.2 

316.2 

318.2 

320.4 

321.2 

322.2 

322.2 

323.3 

322.2 

326.2 

329.2 

326.2 

331.9 

329.2 

332.2 

333.3 

<N 

ro 

co 

S 

On 

Distance, 

km 

2586.4 

2658.8 

0S993 

2691.6 

2697.0 

2713.1 

2735.7 

2743.4 

2743.7 

VZ9LZ 

2782.3 

2801.1 

2825.0 

2830.2 

2834.4 

2864.6 

2864.6 

2939.4 

*w 
§  g 

— 1  s 

115.700 

51.386 

46.319 

117.380 

o 

o 

rr 

44.750 

46.330 

44.130 

118.270 

37.625 

44.370 

43.517 

44.470 

46.327 

36.568 

119.900 

006611 

CO 

oo 

oo 

© 

r  Z 
«  bi) 

J  £ 

56.500 

35.738 

40.647 

55.870 

42.080 

41.730 

39.500 

41.980 

56.900 

55.738 

o 

o 

p 

Tf 

41.733 

o 

© 

38.068 

55.115 

54.430 

54.430 

25.567 

o 

Station 

Code 

NLT 

TEH 

KRV 

SKL 

DUS 

TI2 

GRS 

GOR 

CAA 

MOS 

STE 

BKR 

ERE 

TAB 

OBN 

TUP 

TUP 

SHL 

B-108 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

30/69  06:00:00.2  49.9350  79.0094 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

record 

Network 

SO 

SD 

CSE 

SD 

CSE 

SD 

so 

SO 

SD 

so 

SD 

SD 

SD 

so 

so 

ISC 

ISC 

ISC 

ISC 

so 

so 

GS 

Travel  Times,  sec 

U 

176.3 

175.3 

215.3 

244.3 

296.9 

305.3 

oo 

oo 

cn 

327.3 

344.8 

342.3 

405.3 

422.3 

447.1 

470.3 

487.6 

542.6 

614.8 

616.3 

C/) 

356.6 

397.0 

429.3 

434.6 

486.8 

Sn 

148.3 

O 

<N 

OO 

198.3 

244.4 

253.8 

267.9 

275.3 

277.3 

320.3 

332.3 

342.1 

379.0 

495.3 

OX) 

Cm 

104.3 

rioi 

123.1 

143.8 

181.3 

8  981 

185.3 

Cm 

Pn 

85.3 

oo 

00 

r- 

© 

o 

112.3 

135.8 

144.3 

143.8 

149.4 

OO 

OO 

181.3 

191.3 

201.1 

213.0 

219.6 

237.0 

230.3 

239.3 

241.0 

263.8 

VL9Z 

Distance, 

km 

621.0 

ZLZ  9 

754.1 

854.9 

1039.2 

© 

oo 

o 

1109.3 

1140.4 

1199.7 

1211.4 

1433.2 

1479.9 

1558.9 

1656.7 

1730.1 

tri 

00 

i n 
m 
00 

1864.7 

oo 

oo 

oo 

1919.7 

2137.7 

Z'69\Z 

Long., 
deg.  E 

83.266 

86.277 

77.225 

74.620 

72.730 

94.087 

€0969 

72.370 

o 

oo 

69.310 

60.637 

99.830 

o 

o 

p 

© 

102.430 

103.283 

o 

o 

00V\L 

73.252 

69.043 

106.330 

109.630 

oiroit 

Lat., 
deg.  N 

O 

oo 

53.253 

43.238 

42.830 

41.630 

51.563 

42.319 

o 

m 

© 

40.370 

41.340 

56.827 

52.520 

51.670 

51.920 

50.383 

34.150 

34.150 

33.650 

34.541 

52.770 

53.620 

53.700 

Station 

Code 

NVS 

ELT 

O 

- 

H 

FRU 

KARK& 

UER 

CHM 

ANR 

FRG 

TAS 

SVE 

ORL 

MOY 

ARS 

ZAK 

WRS 

WRS 

NIL 

KBL 

TIG 

BGZ 

BDN 

60 1 -a 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:00:00.2  49.9350  79.0094 

Source 

bulletin 

record 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

" 

£ 

u 

3 

£ 

s 

r 

ISC 

GS 

ISC 

GS 

ISC 

GS 

GS 

so 

SO 

so 

ISC 

ISC 

ISC 

GS 

GS 

so 

so 

ISC 

ISC 

ISC 

OD 

641.6 

683.8 

694.3 

713.3 

753.0 

769.0 

o 

OO 

820.8 

816.3 

(A 

C/T 

E 

C/5 

532.8 

536.6 

539.3 

584.3 

606.3 

620.8 

627.3 

Sn 

507.6 

332.3 

> 

•- 

DD 

CU 

a- 

275.1 

286.3 

Z06Z 

292.5 

292.8 

303.3 

320.3 

313.0 

317.2 

oo 

CN 

CO 

326.1 

330.8 

327.1 

335.3 

332.8 

336.5 

335.6 

340.1 

e 

a. 

268.3 

Distance, 

km 

2169.3 

2243.7 

2359.2 

2382.4 

2408.4 

2443.1 

2513.5 

V0Z9Z 

2630.1 

2683.3 

2721.6 

2777.9 

2777.9 

2800.8 

2802.0 

2866.0 

2885.7 

2895.2 

2919.4 

2951.0 

• 

Long., 
deg.  E 

59.588 

111.200 

LXZ'LL 

112.370 

66.950 

114.183 

47.505 

45.750 

117.380 

118.270 

51.386 

49.383 

49.383 

46.330 

006*611 

43.517 

36.568 

46.327 

91.883 

67.143 

Date 

'30/69 

«  6J0 
-J  w 
-o 

36.311 

o 

oo 

OO 

w-i 

CO 

28.683 

49.720 

OO 

OO 

© 

CO 

o 

uo 

00 

wo 

42.961 

43.320 

55.870 

56.900 

35.738 

36.758 

36.758 

39.500 

54.430 

41.733 

55.115 

38.068 

25.567 

24.933 

Station 

Code 

MSH 

KMO 

NDI 

KHP 

QUE 

BOD 

MAK 

GRO 

SKL 

CAA 

TEH 

SRI 

SRI 

GRS 

TUP 

BKR 

OBN 

TAB 

SHL 

KAR 

B-UO 


w 

2°  oo 

T3  \C 

^  o 

Source 

record 

record 

record 

record 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

record 

T3  ^ 

2  06 

OD 

C 

o 

Network 

so 

CSE 

CSE 

CSE 

SD 

CSE 

SO 

CSE 

SD 

SD 

so 

CSE 

CSE 

GS 

GS 

SO 

SO 

SD 

so 

ISC 

so 

SD 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

06/28/70  01:58:00.0  49.8015 

bfi 

192.0 

197.1 

oo 

© 

CN 

213.2 

209.5 

230.5 

324.3 

318.0 

397.0 

in 

© 

© 

404.2 

439.0 

464.5 

493.0 

511.0 

525.5 

568.0 

619.5 

0*099 

CJ 

O) 

V) 

c/' 

o 

E 

348.4 

350.3 

352.0 

377.3 

393.6 

411.5 

456.0 

© 

© 

in 

517.0 

c 

c/) 

8  091 

171.0 

172.4 

174.6 

176.5 

0*161 

263.8 

260.0 

311.0 

320.2 

322.4 

345.0 

368.3 

379.0 

© 

© 

Tf 

411.0 

437.0 

523.5 

H 

"o 

> 

<3 

u 

H 

Dfi 

Pm 

119.8 

120.6 

121.5 

6  611 

132.7 

Pm 

226.8 

233.0 

274.5 

280.4 

S 

Cu 

93.0 

96.6 

9*96 

97.5 

97.5 

OO 

© 

139.0 

148.5 

147.0 

152.0 

177.5 

178.0 

182.1 

200.7 

209.3 

220.8 

228.5 

233.0 

249.0 

256.0 

Distance, 

km 

683.6 

719.8 

722.5 

731.9 

732.8 

808.9 

1057.9 

1139.1 

1 142.9 

oo 

in 

1395.2 

1407.6 

1437.5 

1542.0 

1621.3 

1719.0 

1792.6 

1843.8 

1981.7 

2048.1 

2250.0 

2303.4 

Long., 
deg.  E 

86.277 

69.025 

79.720 

77.225 

77.230 

79.983 

69.603 

73.553 

94.087 

o 

oo 

r- 

60.637 

64.277 

67.262 

99.830 

© 

© 

© 

© 

102.430 

103.283 

104.270 

106.330 

74.333 

m 

oo 

© 

oo 

oo 

111.200 

Lat., 
deg.  N 

53.253 

52.912 

43.390 

43.238 

43.230 

42.633 

42.319 

40.057 

51.563 

© 

r- 

rn 

© 

56.827 

41.573 

39.388 

52.520 

51.670 

51.920 

50.383 

52.242 

52.770 

31.550 

oet'69 

55.880 

Station 

Code 

ELT 

KKOR& 

* 

& 

o 

- 

H 

TLG& 

AAB 

BKOL& 

CHM 

SUFI& 

UER 

FRG 

SVE 

<3 

0* 

- 

S3 

URG& 

ORL 

MOY 

ARS 

ZAK 

IRK 

TIG 

LAH 

NRI 

KMO 

B-lll 


ate  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

58/70  01:58:00.0  49.8015  78.1068 

Source 

bulletin 

bulletin 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

Network 

ISC 

ISC 

CO 

a 

CO 

a 

CO 

a 

CO 

a 

ISC 

ISC 

CO 

a 

CO 

a 

CO 

a 

ISC 

CO 

a 

CO 

a 

CO 

a 

ISC 

Travel  Times,  sec 

D£ 

J 

702.0 

712.0 

775.0 

o 

oo 

817.0 

co 

541.5 

546.5 

564.0 

0009 

598.0 

c 

co 

M 

a< 

CU 

284.8 

287.5 

295.6 

298.2 

o 

fO 

o 

m 

308.0 

319.0 

322.3 

322.0 

323.4 

321.6 

332.3 

329.0 

333.4 

332.4 

336.8 

• 

B 

On 

Distance, 

km 

2342.2 

2367.4 

2444.9 

2501.0 

o 

Tf 

o 

(N 

2584.8 

2660.7 

2716.0 

2742.2 

2746.3 

2785.2 

2832.7 

2838.2 

2853.7 

2862.7 

2935.9 

«>  . 

5  WD 

O  <y 

pJ  T3 

77.217 

66.950 

112.370 

114.183 

48.642 

o 

o 

51.386 

49.383 

118.270 

44.130 

44.370 

46.327 

36.568 

42.810 

006611 

91.883 

J  ^ 

«  DX) 

J  V 

T3 

28.683 

30.188 

49.720 

57.850 

40.646 

56.500 

35.738 

36.758 

56.900 

41.980 

O 

o 

o 

38.068 

55.115 

41.750 

54.430 

25.567 

Q  ^ 

VO 

O 

©  ^ 

1  O 

3  <j 
co 

NDI 

QUE 

KHP 

BOD 

SHE 

NLT 

TEH 

SRI 

CAA 

GOR 

STE 

TAB 

z 

0Q 

o 

ABS 

TUP 

SHL 

B-112 


w 

2°  as 

Source 

bulletin 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

record 

record 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

01/29/70  07:03:00.0  49.7956  78.12 

Network 

so 

GS 

SD 

SD 

CSE 

SD 

GS 

GS 

CSE 

CSE 

so 

SO 

SD 

SD 

SD 

SD 

CSE 

CSE 

so 

so 

SO 

SO 

WD 

-J 

0*681 

192.0 

213.1 

205.8 

230.7 

234.0 

oeoe 

319.2 

O 

OO 

m 

316.4 

325.4 

322.0 

328.0 

336.5 

333.0 

C/5 

o 

at 

E 

Sn 

157.1 

0191 

0*191 

174.5 

176.0 

186.0 

190.2 

187.5 

201.0 

243.0 

255.0 

254.3 

263.3 

0'ZLZ 

H 

"aS 

> 

C3 

a. 

H 

bD 

a* 

107.3 

6*011 

0*1 1 1 

VIZI 

o 

o’ 

(N 

132.8 

137.5 

173.0 

oo 

o 

oo 

(X 

Pn 

89.2 

006 

006 

93.0 

98.3 

98.3 

1*001 

101.5 

103.5 

OO 

o 

111.5 

116.0 

137.0 

O 

OO 

m 

144.4 

143.0 

144.9 

149.0 

OO 

OO 

150.5 

151.0 

151.0 

Distance, 

km 

657.3 

661.8 

661.8 

683.0 

731.4 

ZZiL 

749.3 

756.1 

770.5 

p 

oo 

o 

oo 

8  818 

848.7 

1058.2 

1058.2 

1098.5 

6*6601 

1126.4 

1138.9 

1141.9 

OO 

tO 

oo 
t n 

9*1911 

Long., 
deg.  E 

70.250 

83.266 

83.266 

86.277 

77.225 

71230 

76.447 

78.275 

68.245 

79.983 

74.620 

76.110 

69.603 

£0969 

71.660 

72.370 

62.583 

73.553 

94.087 

o 

oo 

r- 

o 

oo 

69.310 

«  bJD 

-o 

oo 

p 

cn 

un 

o 

to 

oo 

to 

54.850 

53.253 

43.238 

43.230 

43.147 

42.987 

52.945 

42.633 

42.830 

42.280 

42.319 

42.319 

o 

o 

p 

40.750 

52.583 

40.057 

51.563 

40.370 

40.370 

41.340 

Station 

Code 

BRV 

NVS 

SAN 

ELT 

TLG& 

AAB 

FABK 

KRM 

ARYK& 

BKOL& 

FRU 

RYB 

CHM 

CHM 

NAM 

ANR 

KUST& 

SUFI& 

UER 

FRG 

FRG 

TAS 

B- 113 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

01/29/70  07:03:00.0  49.7956  78.1239 


I 


Source 

record 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

record 

record 

record 

record 

record 

bulletin 

bulletin 

record 

record 

record 

bulletin 

record 

* 

u 

o 

£ 

5 

SD 

GS 

CSE 

GS 

so 

so 

so 

ISC 

ISC 

ISC 

GS 

so 

so 

GS 

GS 

GS 

ISC 

ISC 

GS 

so 

GS 

GS 

so 

ij 

V 

4> 

s 

H 

> 

S3 

U 

H 

fiJD 

399.0 

416.0 

404.6 

464.0 

499.0 

510.0 

561.0 

628.5 

631.0 

621.5 

645.0 

0099 

701.5 

0669 

713.0 

737.0 

<73 

350.2 

358.0 

t^ 

m 

393.0 

408.6 

452.0 

490.0 

O 

o 

o 

to 

503.5 

512.0 

508.3 

534.0 

546.0 

553.0 

Sn 

313.0 

322.1 

344.0 

366.7 

384.0 

434.0 

478.5 

OO 

to 

519.0 

548.2 

DD 

Pm 

a- 

214.7 

227.6 

252.5 

277.0 

274.8 

281.1 

Tf 

to* 

oo 

<N 

296.0 

296.4 

298.0 

301.0 

(O 

OO 

o 

c 

3m 

177.0 

O 

oo 

6181 

201.5 

209.7 

220.0 

231.0 

172.3 

m 

<N 

248.0 

270.5 

273.2 

278.0 

1 

Distance, 

km 

1396.6 

1427.6 

OO 

m 

1541.0 

1620.3 

p 

oo 

r- 

1791.5 

1834.9 

Tf* 

oo 

1881.3 

1980.7 

2198.8 

2229.7 

2250.2 

2273.9 

<N 

o 

CO 

<N 

2341.6 

2341.6 

2443.9 

2453.6 

2500.4 

2505.1 

2584.1 

r  y 

OU  ' 

s 

O  o> 

60.637 

66.950 

67.262 

99.830 

o 

o 

p 

o 

102.430 

103.283 

73.252 

69.043 

73.750 

106.330 

109.550 

oiroii 

88.083 

O 

OO 

o 

oorm 

LXZLL 

LXZLL 

1 12.370 

113.620 

<o 

oo 

48.642 

o 

o 

r-; 

to 

os  bi) 

T3 

56.827 

39.660 

39.388 

52.520 

51.670 

51.920 

50.383 

33.650 

34.541 

33.147 

52.770 

55.770 

53.700 

69.430 

54.680 

55.880 

28.683 

28.683 

49.720 

55.480 

57.850 

40.646 

56.500 

Station 

Code 

SVE 

SAM 

URG& 

ORL 

MOY 

ARS 

ZAK 

NIL 

KBL 

MNL 

TIG 

NIZ 

BDN 

NRI 

ALL 

KMO 

NDI 

NDI 

KHP 

UKT 

BOD 

SHE 

NLT 

B-114 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

01/29/70  07:03:00.0  49.7956  78.1239 

Source 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

Network 

ISC 

SO 

so 

ISC 

GS 

GS 

so 

ISC 

so 

GS 

GS 

GS 

ISC 

Travel  Times,  sec 

ox 

u 

766.5 

775.0 

798.5 

O 

OO 

Sn 

617.2 

ox 

cu 

2- 

324.0 

317.5 

319.8 

321.5 

322.8 

326.0 

330.5 

333.0 

329.0 

333.4 

oo 

m 

m 

332.0 

337.0 

e 

- 

321.0 

Distance, 

km 

2661.5 

2689.2 

2701.1 

2716.9 

2741.5 

2786.3 

2805.2 

2833.7 

2839.6 

2854.9 

2861.9 

2861.9 

2934.8 

Long., 
deg.  E 

51.386 

o 

OO 

m 

44.700 

49.383 

o 

r- 

<N 

OO 

44.370 

43.517 

t-* 

(N 

m 

vd 

36.568 

42.810 

006611 

006*6 1 1 

91.883 

r  £ 

«  ox 

T3 

35.738 

55.870 

42.080 

36.758 

56.900 

O 

o 

p 

41.733 

38.068 

55.115 

41.750 

54.430 

54.430 

25.567 

Station 

Code 

TEH 

SKL 

DUS 

SRI 

CAA 

STE 

BKR 

TAB 

OBN 

ABS 

TUP 

TUP 

SHL 

B-115 


ime(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

:59.9  49.7685  78.0339 

Source 

bulletin 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

record 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

record 

2 

u 

o 

£ 

a» 

5 

so 

SO 

GS 

so 

CSE 

CSE 

so 

CSE 

CSE 

GS 

CSE 

CSE 

so 

so 

CSE 

so 

GS 

CSE 

CSE 

so 

GS 

so 

Travel  Times,  sec 

DX) 

J 

193.1 

1981 

207.4 

205.1 

210.1 

231.5 

291.9 

324.2 

326.1 

369.8 

394.1 

400.2 

405.4 

422.1 

CD 

V0Z£ 

348.0 

349.9 

350.1 

C 

CD 

156.6 

o o 
in 

V\L\ 

173.8 

6061 

197.6 

229.3 

263.4 

263.1 

300.6 

me 

319.8 

321.7 

339.6 

0X5 

a. 

109.3 

11.9.8 

120.9 

131.9 

189.1 

no3 

c 

a- 

89.0 

89.6 

968 

93.9 

96.9 

97.4 

99.1 

97.9 

108.3 

rn 

123.8 

147.1 

148.6 

149.6 

172.5 

171.9 

177.1 

177.4 

*n 

o 

00 

186.4 

in 

oo 

OO 

190.1 

Distance, 

km 

654.0 

667.7 

667.7 

0*069 

717.3 

719.9 

726.7 

OO 

(N 

S 

806.3 

851.3 

957.3 

1133.8 

o 

Os 

1152.4 

1339.0 

1341.9 

1393.7 

1401.2 

1431.3 

1444.3 

1472.4 

1490.6 

H 

.S 

o  ° 

55D  ^ 

S  WD 

O  o 

70.250 

83.266 

83.266 

86.277 

69.025 

79.720 

76.950 

77.225 

79.983 

77.188 

72.480 

73.553 

94.087 

71.780 

94.953 

0ZZ0L 

60.637 

64.277 

67.262 

68.760 

69.780 

58.570 

Date 

/25/71 

rZ 

5  s° 

T3 

— 

53.083 

o 

in 

00 

in 

54.850 

53.253 

52.912 

43.390 

43.267 

43.238 

42.633 

42.123 

42.060 

40.057 

51.563 

40.370 

56.252 

39.000 

56.827 

41.573 

39.388 

38.570 

37.900 

56.416 

5 

o 

B 

°  £ 

+->  LJ 

CD 

BRV 

NVS 

NVS 

ELT 

KKOR& 

TEGR& 

AAA 

O 

J 

H 

BKOL& 

KDSK 

CHIC& 

SUFI& 

UER 

FRG 

* 

X 

3 

H 

GAR 

SVE 

X 

- 

SI 

a 

0* 

D 

DSH 

KUL 

ARU 

B-116 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

04/25/71  03:32:59.9  49.7685  78.0339 

Source 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

1 

< 

7 

t 

5 

S 

Z 

r 

so 

so 

so 

so 

so 

ISC 

SO 

SO 

so 

SO 

GS 

ISC 

so 

so 

so 

so 

ISC 

so 

so 

GS 

GS 

so 

so 

Travel  Times,  sec 

bi) 

■J 

445.1 

462.6 

493.1 

515.1 

529.6 

568.1 

626.1 

638.1 

653.6 

658.1 

VZ0L 

704.1 

358.1 

386.6 

399.4 

406.4 

422.6 

455.1 

481.1 

490.1 

503.6 

519.1 

543.1 

542.1 

Sn 

358.1 

384.6 

396.9 

oo 

00 

o 

437.6 

481.6 

498.6 

507.1 

536.1 

or 

(X 

X 

225.1 

231.5 

238.8 

V9LZ 

270.8 

281.3 

284.7 

296.1 

296.3 

297.1 

306.1 

298.3 

306.1 

c 

X 

201.3 

210.1 

IIZZ 

227.9 

228.3 

230.2 

233.1 

233.6 

248.3 

253.1 

263.1 

264.6 

271.5 

273.9 

283.9 

307.1 

Distance, 

km 

1548.1 

1627.4 

1725.1 

1798.4 

1798.4 

oo 

5 

oo 

o 

o 

oo 

o 

o 

oo 

1987.9 

2042.7 

2090.0 

2106.2 

2205.9 

2236.9 

2255.0 

2309.8 

2338.3 

2445.8 

2450.8 

2460.7 

2498.1 

VL0SZ 

2552.9 

Long., 
deg.  E 

99.830 

o 

o 

p 

o 

102.430 

103.283 

103.283 

69.043 

104.270 

104.270 

106.330 

58.350 

56.270 

59.588 

109.550 

OlfOll 

88.083 

111.200 

LULL 

47.505 

112.370 

113.620 

48.642 

114.183 

45.750 

J  z 

«  bJD 

52.520 

51.670 

51.920 

50.383 

50.383 

34.541 

52.242 

52.242 

52.770 

37.950 

39.028 

36.311 

55.770 

o 

o 

r- 

cn 

69.430 

55.880 

28.683 

42.961 

49.720 

55.480 

40.646 

o 

oo 

43.320 

Station 

Code 

ORL 

MOY 

ARS 

ZAK 

ZAK 

KBL 

IRK 

IRK 

TIG 

ASH 

KAT 

MSH 

NIZ 

BDN 

NRI 

KMO 

NDI 

MAK 

KHP 

UKT 

SHE 

BOD 

GRO 

B-117 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

'25/71  03:32:59.9  49.7685  78.0339 

Source 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

Network 

C/5 

a 

ISC 

00 

a 

ISC 

00 

a 

C/3 

a 

C/3 

a 

C/3 

a 

C/3 

a 

ISC 

C/3 

a 

C/3 

a 

« 

4> 

s 

H 

> 

H 

J 

735.1 

783.6 

oo 

C/5 

560.7 

589.1 

598.6 

c 

C/5 

567.6 

CUD 

Pm 

p* 

309.9 

318.1 

315.1 

321.0 

323.7 

323.5 

323.1 

326.1 

329.3 

331.6 

333.1 

332.3 

e 

Oh 

321.4 

Distance, 

km 

2591.2 

2654.3 

2661.9 

2709.8 

2740.8 

2748.6 

2763.5 

2779.5 

2798.5 

vd 

(N 

oo 

<N 

2848.2 

2869.0 

Long., 
deg.  E 

o 

o 

tri 

51.386 

46.319 

49.383 

44.130 

118.270 

37.625 

44.370 

43.517 

46.327 

42.810 

006611 

. 

cd  CJD 

-o 

56.500 

35.738 

40.647 

36.758 

41.980 

56.900 

55.738 

O 

o 

p 

41.733 

38.068 

41.750 

54.430 

TT 

© 

Station 

Code 

NLT 

TEH 

KRV 

SRI 

GOR 

CAA 

MOS 

STE 

BKR 

TAB 

ABS 

TUP 

B-118 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06/30/71  03:56:59.8  49.9460  78.981 

Source 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

record 

bulletin 

Network 

so 

so 

so 

CSE 

so 

so 

CSE 

SO 

CSE 

so 

so 

so 

SO 

CSE 

so 

GS 

SO 

so 

SO 

so 

CSE 

SO 

Travel  Times,  sec 

OX) 

J 

173.0 

215.9 

o 

<N 

281.2 

298.4 

333.4 

347.7 

398.2 

423.7 

420.6 

CD 

348.2 

oo 

CO 

Sn 

Tf 

o o 
o- 

160.7 

182.3 

196.7 

174.6 

230.6 

257.8 

L'lLZ 

318.2 

335.8 

334.2 

OX) 

On 

r- 

© 

o 

123.4 

128.0 

0191 

175.2 

CU 

Pn 

83.6 

(N 

oo 

93.5 

© 

o 

0101 

100.7 

102.5 

129.8 

130.0 

141.2 

141.2 

157.7 

153.4 

155.7 

155.2 

177.5 

178.3 

181.2 

194.2 

oo 

oo 

193.4 

Distance, 

km 

0  819 

618.0 

698.1 

756.8 

757.6 

757.7 

765.5 

973.2 

00 

00 

o 

o 

1078.2 

1078.2 

1112.3 

1144.6 

VLLll 

1202.7 

1214.4 

1345.7 

1394.1 

1433.0 

1477.4 

1491.2 

1499.7 

r  td 

OX) 

=  db 
o  a> 

83.266 

83.266 

70.250 

77.225 

77.230 

76.950 

69.025 

76.000 

o 

00 

rr 

(N 

K 

94.087 

94.087 

69.603 

71.660 

73.553 

O 

OO 

69.310 

73.930 

70.320 

60.637 

99.830 

Z9ZL9 

68.760 

«  OX) 

TJ 

54.850 

O 

wo 

oo 

53.083 

43.238 

43.230 

43.267 

52.912 

41.430 

42.060 

51.563 

51.563 

42.319 

OOOTfr 

40.057 

40.370 

41.340 

38.370 

39.000 

56.827 

52.520 

oo 

oo 

CO 

o< 

CO 

38.570 

Station 

Code 

NVS 

SAN 

BRV 

o 

J 

H 

AAB 

AAA 

KKOR& 

NRN 

CHIC& 

UER 

UER 

CHM 

NAM 

SUFI& 

FRG 

TAS 

MUR 

GAR 

SVE 

ORL 

a 

Om 

D 

DSH 

B-119 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

'30/71  03:56:59.8  49.9460  78.981 

3D.inos 

bulletin 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

record 

record 

bulletin 

- 

bulletin 

record 

record 

bulletin 

* 

u 

9 

£ 

£ 

SO 

SO 

so 

so 

SO 

so 

so 

so 

SO 

so 

ISC 

ISC 

ISC 

ISC 

GS 

so 

so 

GS 

ISC 

so 

so 

GS 

ISC 

o 

aj 

'S) 

rJi 

dj 

g 

H 

"3 

> 

H 

£D 

435.4 

444.2 

463.4 

494.7 

510.2 

544.2 

9' £09 

617.1 

625.4 

638.1 

C/} 

352.7 

493.4 

503.6 

s 

GO 

OD 

a- 

, 

271.7 

276.6 

274.8 

291.8 

a 

- 

193.1 

200.2 

194.2 

vooz 

Z’ZOZ 

6Z\Z 

vozz 

220.6 

r- 

<N 

<N 

ZLZZ 

232.3 

235.1 

237.2 

241.4 

240.7 

262.8 

264.9 

VL9Z 

270.2 

VZLZ 

Distance, 

km 

OO 

«n 

o 

1524.2 

1533.6 

1556.6 

1556.6 

1654.3 

1727.9 

1727.9 

1779.2 

\7192 

OO 

OO 

1867.6 

1891.1 

1912.2 

1917.2 

2110.9 

2137.0 

2166.6 

ZTLIZ 

LZZZZ 

2224.0 

2241.0 

2411.3 

r  fcj 

5  ^ 

O  o> 

-J  73 

71.530 

69.780 

O 

r- 

OO 

O 

o 

o 

o 

o 

o 

p 

o 

102.430 

103.283 

103.283 

104.270 

104.270 

o 

o 

73.252 

69.043 

73.750 

106.330 

o 

lo 

rn 

OO 

109.550 

oi  ron 

59.588 

ro 

OO 

p 

OO 

OO 

88.083 

oorm 

66.950 

. 

«  W> 

73 

37.480 

37.900 

56.416 

51.670 

51.670 

51.920 

50.383 

50.383 

52.242 

52.242 

34.150 

33.650 

34.541 

33.147 

52.770 

37.950 

55.770 

53.700 

36.311 

69.430 

69.430 

55.880 

OO 

OO 

O 

VO 

o 

Station 

Code 

KHO 

KUL 

ARU 

MOY 

MOY 

ARS 

ZAK 

ZAK 

IRK 

IRK 

WRS 

NIL 

KBL 

MNL 

TIG 

ASH 

NIZ 

BDN 

MSH 

NRI 

NRI 

KMO 

QUE 

B-120 


w 

bio 

o» 

s  S 

Source 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

06/30/71  03:56:59.8  49.9460  78.S 

7 

£ 

5 

% 

u 

r 

SO 

GS 

GS 

GS 

so 

ISC 

SO 

GS 

ISC 

SO 

so 

SO 

so 

ISC 

Travel  Times,  sec 

5UD 

725.9 

761.5 

(N 

O 

oo 

534.4 

Sn 

ox> 

c- 

- 

292.2 

291.8 

6363 

303.4 

318.0 

323.7 

321.2 

325.8 

327.2 

326.2 

328.2 

328.2 

335.0 

<N 

co 

CO 

c 

Du 

Distance, 

km 

2413.5 

2440.3 

2440.3 

2522.8 

2680.5 

2724.2 

Z'ZZLZ 

2778.9 

2780.4 

2799.3 

2803.0 

2813.1 

2868.0 

2897.5 

Long., 
deg.  E 

113.550 

co 

oo 

co 

oo 

115.700 

118.270 

51.386 

46.319 

43.058 

49.383 

006611 

46.330 

37.625 

43.517 

<N 

CO 

VO 

Lat., 
deg.  N 

_ 

52.020 

o 

oo 

o 

ur> 

oo 

yr\ 

56.500 

56.900 

35.738 

40.647 

44.033 

36.758 

54.430 

39.500 

55.738 

41.733 

38.068 

Station 

Code 

CIT 

BOD 

BOD 

NLT 

CAA 

TEH 

KRV 

PYA 

SRI 

TUP 

GRS 

MOS 

BKR 

TAB 

B- 121 


Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06:21:00.2  49.7600  78.0371 

Source 

bulletin 

record 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

record 

— 

bulletin 

bulletin 

record 

record 

bulletin 

record 

* 

im 

o 

g 

o> 

c 

GS 

GS 

SD 

GS 

CSE 

CSE 

CSE 

GS 

so 

CSE 

GS 

GS 

GS 

GS 

SO 

so 

GS 

GS 

GS 

so 

so 

SO 

o 

a> 

c/T 

a> 

E 

H 

> 

08 

U 

H 

bJD 

J 

193.8 

OO 

OO 

oo 

197.3 

208.5 

229.4 

269.9 

325.3 

325.3 

393.8 

441.8 

473.8 

492.8 

C/3 

359.8 

377.6 

398.8 

S 

C/3 

168.2 

157.8 

165.8 

165.0 

174.2 

192.0 

223.9 

275.3 

312.8 

352.8 

361.1 

383.8 

§d 

105.3 

00 II 

mi 

131.9 

OO 

to 

9  881 

a. 

216.3 

225.4 

s 

a- 

89.8 

006 

93.8 

94.0 

9’96 

97.3 

108.2 

115.3 

124.8 

Z9ZI 

144.1 

149.8 

150.3 

171.3 

171.7 

177.2 

183.8 

188.7 

201.0 

208.1 

210.1 

220.8 

Distance, 

km 

668.4 

668.4 

690.4 

690.4 

718.0 

726.8 

805.3 

850.4 

938.2 

959.4 

1093.6 

1149.0 

1151.7 

1305.5 

1341.2 

1394.4 

1443.6 

1471.6 

1548.2 

1627.4 

1627.4 

1725.2 

Long., 
deg.  E 

83.266 

83.266 

86.277 

86.277 

69.025 

77.225 

79.983 

oo 

oo 

r-"’ 

t*" 

76.000 

73.060 

72.370 

94.087 

71.780 

73.930 

70.320 

60.637 

094*89 

69.780 

99.830 

O 

O 

© 

© 

o 

o 

p 

o 

102.430 

«  ° 

Lat., 
deg.  N 

O 

to 

oo 

to 

O 

to 

00 

Tf 

to 

53.253 

53.253 

52.912 

43.238 

42.633 

42.123 

41.430 

41.845 

O 

tr> 

r- 

o 

51.563 

40.370 

38.370 

39.000 

56.827 

38.570 

37.900 

52.520 

51.670 

51.670 

51.920 

o  S5 

Station 

Code 

NVS 

NVS 

ELT 

ELT 

KKOR& 

■8 

O 

- 

H 

BKOL& 

KDSK 

NRN 

TOSK& 

ANR 

UER 

FRG 

MUR 

GAR 

SVE 

DSH 

KUL 

ORL 

MOY 

MOY 

ARS 

B-122 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

12/30/71  06:21:00.2  49.7600  78.0371 

Source 

bulletin 

record 

record 

bulletin 

record 

bulletin 

record 

record 

record 

record 

record 

record 

bulletin 

record 

bulletin 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

Network 

so 

so 

GS 

so 

so 

SO 

so 

so 

so 

so 

so 

so 

GS 

so 

so 

so 

so 

so 

so 

GS 

so 

so 

GS 

Travel  Times,  sec 

516.3 

528.8 

oo 

628.1 

637.8 

656.8 

702.8 

oo 

ir! 

o 

r- 

oo 

o 

718.3 

734.8 

773.8 

813.8 

n 

411.3 

430.3 

454.3 

489.6 

510.1 

544.8 

547.3 

547.3 

564.8 

606.8 

Sn 

398.3 

oo 

o 

Tj- 

484.6 

499.6 

519.8 

ox 

Cu 

On 

232.3 

238.8 

281.6 

295.6 

296.9 

298.8 

298.8 

299.3 

307.8 

309.0 

316.1 

318.8 

322.8 

323.8 

328.6 

332.8 

332.8 

Pn 

228.1 

228.3 

232.8 

233.4 

247.8 

253.9 

271.6 

273.2 

284.6 

326.8 

Distance, 

km 

1798.4 

1798.4 

o 

oo 

o 

oo 

0  8861 

2042.4 

z9ozz 

2237.0 

2310.1 

2450.8 

2460.9 

2484.3 

2507.8 

2507.8 

2553.1 

2591.5 

2662.0 

S'9693 

2732.4 

2764.2 

2798.6 

rt- 

oo 

00 

CN 

2869.3 

Long., 
deg.  E 

103.283 

103.283 

104.270 

104.270 

106.330 

58.350 

109.550 

oiron 

oorui 

112.370 

113.620 

113.550 

114.183 

114.183 

45.750 

115.700 

46.319 

o 

OO 

co 

46.330 

37.625 

43.517 

42.810 

006611 

Lat., 
deg.  N 

50.383 

50.383 

52.242 

52.242 

52.770 

37.950 

55.770 

53.700 

55.880 

49.720 

O 

OO 

GO 

GO 

o 

(N 

O 

CN 

GO 

o 

GO 

OO 

GO 

o 

GO 

OO 

GO 

43.320 

56.500 

40.647 

55.870 

39.500 

55.738 

41.733 

41.750 

54.430 

Station 

Code 

ZAK 

ZAK 

IRK 

IRK 

TIG 

ASH 

NIZ 

BDN 

KMO 

KHP 

UKT 

C1T 

BOD 

BOD 

GRO 

NLT 

KRV 

SKL 

GRS 

MOS 

BKR 

ABS 

TUP 

B-123 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/72  05:03:00.0  50.0243  78.8781 

Source 

record 

record 

record 

record 

bulletin 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

record 

record 

record 

record 

* 

u 

o 

£ 

ZJ 

r 

SD 

so 

CSE 

CSE 

SO 

CSE 

SD 

CSE 

CSE 

so 

GS 

so 

GS 

so 

GS 

so 

GS 

so 

GS 

so 

GS 

GS 

OX 

176.0 

174.2 

205.6 

215.0 

222.8 

234.0 

287.1 

297.0 

o 

o 

m 

322.2 

398.0 

418.7 

433.0 

423.6 

436.8 

442.6 

OO 

ft 

489.7 

343.2 

366.1 

399.0 

o 

« 

c/J 

& 

o> 

s 

Sn 

138.0 

173.7 

OO 

OO 

195.3 

o 

OO 

o 

<N 

235.1 

244.7 

256.8 

318.0 

327.7 

341.6 

349.1 

382.8 

380.7 

c* 

> 

a 

u 

H 

OX 

CU 

103 

o 

126.3 

123.7 

133 

150 

166.5 

243.7 

258.6 

274.8 

au 

202.8 

Pn 

0'£8 

86.2 

6001 

101.7 

109.7 

117.5 

132.7 

136.4 

141.5 

143.6 

149.2 

157.0 

176.9 

179.5 

193.0 

192.0 

193.5 

8161 

9Z0Z 

213.6 

221.0 

Distance, 

km 

9€I9 

624.6 

754.9 

764.0 

764.6 

825.0 

886.8 

oeioi 

1046.1 

1083.0 

1113.5 

1148.1 

1206.5 

1351.6 

OO 

(N 

1481.6 

1483.0 

1510.5 

1522.6 

1561.3 

1658.9 

1733.5 

Long., 
deg.  E 

83.266 

r- 

CN 

vd 

OO 

69.025 

77.225 

76.950 

79.983 

OO 

OO 

73.060 

72.730 

94.087 

€0969 

71.660 

o 

OO 

r>- 

73.930 

60.637 

99.830 

66.950 

71.530 

58.570 

O 

o 

p 

o 

o 

<N 

O 

103.283 

Lat., 
deg.  N 

54.850 

53.253 

52.912 

43.238 

43.267 

42.633 

42.123 

OO 

41.630 

51.563 

42.319 

o 

o 

o 

rr 

40.370 

38.370 

56.827 

52.520 

39.660 

o 

OO 

56.416 

51.670 

51.920 

50.383 

O 

Station 

Code 

SAM 

ELT 

KKOR& 

TLG& 

AAA 

BKOL& 

KDSK 

TOSK& 

KARK& 

UER 

CHM 

NAM 

FRG 

MUR 

SVE 

ORL 

SAM 

KHO 

ARU 

MOY 

ARS 

ZAK 

B-124 


w 

OJD 

4>  ^ 

S  oo 

Source 

record 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

02/10/72  05:03:00.0  50.0243  78.8" 

Network 

SO 

ISC 

GS 

GS 

SO 

ISC 

so 

ISC 

so 

SO 

ISC 

so 

GS 

so 

SO 

so 

so 

ISC 

so 

GS 

ISC 

ISC 

SO 

Travel  Times,  sec 

ox 

J 

511.5 

546.5 

612.2 

617.2 

637.5 

684.0 

685.2 

723.5 

766.0 

C/5 

477.2 

O 

O 

535.4 

556.0 

Sn 

467.2 

488.1 

546.9 

«DJD 

CL 

0. 

275.0 

288.0 

290.6 

290.5 

YZ  6Z 

292.2 

293.0 

303.0 

307.5 

312.4 

p 

oo 

m 

323.0 

325.2 

331.2 

337.0 

337.1 

347.0 

c 

226.5 

237.1 

240.5 

264.2 

267.2 

269.8 

Distance, 

km 

1783.5 

1895.1 

1921.2 

2139.1 

2170.0 

2171.6 

2243.1 

2369.9 

2385.5 

2393.9 

2415.4 

2417.7 

2441.4 

2524.6 

2563.4 

2629.5 

2682.2 

2721.3 

2757.5 

2843.3 

2892.6 

2931.8 

2946.9 

Long., 
deg.  E 

104.270 

69.043 

106.330 

109.550 

oiron 

59.588 

111.200 

LULL 

112.370 

113.620 

66.950 

113.550 

114.183 

115.700 

48.642 

o 

OO 

118.270 

51.386 

o 

o 

44.370 

46.327 

£8816 

o 

o 

oo 

5 

J  z 

^  OJD 

nJ  <U 

TJ 

52.242 

34.541 

52.770 

55.770 

53.700 

36.311 

o 

oo 

OO 

» n 

28.683 

49.720 

55.480 

30.188 

52.020 

57.850 

56.500 

40.646 

55.870 

56.900 

35.738 

42.080 

OOOTt? 

38.068 

25.567 

42.400 

Station 

Code 

IRK 

KBL 

TIG 

NIZ 

BDN 

MSH 

KMO 

NDI 

KHP 

UKT 

QUE 

CIT 

BOD 

NLT 

SHE 

SKL 

CAA 

TEH 

DUS 

STE 

TAB 

SHL 

ZUG 

B-125 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

06/07/72  01:28:00.0  49.8268  78.1155 

Source 

record 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

bulletin 

record 

record 

record 

bulletin 

record 

bulletin 

bulletin 

record 

’ 

* 

u 

D 

£ 

3 

r 

CSE 

CSE 

so 

GS 

CSE 

so 

so 

so 

so 

so 

so 

CSE 

so 

GS 

so 

so 

so 

GS 

so 

ISC 

ISC 

GS 

Travel  Times,  sec 

W> 

-J 

168.8 

184.9 

181.2 

193.0 

194.9 

211.2 

241.5 

302.5 

335.5 

373.2 

364.9 

O 

o 

420.0 

443.0 

490.0 

511.0 

525.0 

t/1 

349.0 

360.0 

397.0 

421.0 

Sn 

145.8 

157.7 

154.5 

161.2 

171.0 

205.5 

296.3 

313.5 

338.0 

384.0 

402.0 

ft< 

OO 

OO 

o 

115.2 

118.3 

CU 

201.7 

225.0 

232.2 

c 

ft- 

82.1 

in 

oo 

oo 

in 

oo 

oo 

93.0 

96.5 

98.7 

123.5 

135.9 

144.0 

o 

d 

I/O 

173.4 

170.2 

177.5 

183.0 

0061 

200.4 

219.0 

333.0 

228.0 

VLZZ 

230.5 

235.0 

Distance, 

km 

605.6 

650.8 

659.1 

681.4 

718.8 

733.8 

858.3 

1060.4 

1101.2 

60911 

1314.2 

1324.0 

1393.9 

1429.7 

1491.4 

1540.4 

1717.6 

1717.6 

1791.4 

1823.7 

1838.1 

1842.4 

r 

WD 

5  bi) 

O 

J  T3 

70.617 

70.900 

83.266 

86.277 

69.025 

76.950 

OO 

OO 

69.603 

71.660 

71.780 

73.930 

92.717 

60.637 

66.950 

o 

in 

oo 

m 

99.830 

102.430 

KVZOl 

103.283 

71.400 

73.252 

104.270 

Lat., 
deg.  N 

52.570 

53.600 

54.850 

53.253 

52.912 

43.267 

42.123 

42.319 

OOO'lt 

40.370 

38.370 

58.116 

56.827 

39.660 

56.416 

52.520 

51.920 

51.920 

50.383 

34.150 

33.650 

52.242 

Station 

Code 

MAKI& 

ALAB& 

SAN 

ELT 

KKOR& 

AAA 

KDSK 

CHM 

NAM 

FRG 

MUR 

ABAL& 

SVE 

SAM 

ARU 

ORL 

ARS 

ARS 

ZAK 

WRS 

NIL 

IRK 

B-126 


w 

£  <r; 

Source 

bulletin 

record 

bulletin 

bulletin 

record 

record 

record 

bulletin 

bulletin 

record 

record 

record 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude 

06/07/72  01:28:00.0  49.8268  78.11 

Network 

ISC 

SD 

ISC 

ISC 

SD 

so 

so 

ISC 

ISC 

SO 

so 

so 

so 

so 

ISC 

ISC 

SO 

SO 

so 

ISC 

ISC 

ISC 

Travel  Times,  sec 

OD 

— - 

565.0 

620.5 

631.0 

663.0 

p 

© 

691.0 

714.0 

777.0 

c n 

455.0 

494.0 

500.0 

p 
o o 
o 

543.0 

547.0 

c 
c n 

441.0 

p 

oo 

OX) 

cu 

a* 

280.5 

285.0 

287.0 

296.0 

297.0 

298.0 

297.6 

302.0 

317.0 

317.0 

322.0 

322.7 

326.0 

332.0 

343.8 

337.0 

Pn 

230.8 

247.7 

264.3 

267.0 

270.6 

273.5 

Distance, 

km 

1850.2 

1  0861 

2114.8 

2162.5 

2197.6 

2228.9 

2301.5 

2345.0 

2370.2 

2443.7 

2452.4 

2476.5 

2498.9 

2505.2 

2662.4 

2663.4 

2716.9 

2740.2 

2786.2 

2834.1 

2916.8 

2938.1 

Long., 
deg.  E 

69.043 

106.330 

59.588 

78.056 

109.550 

01 1  01 1 

oorni 

77.217 

66.950 

112.370 

113.620 

113.550 

114.183 

48.642 

51.386 

87.167 

44.750 

118.270 

44.370 

46.327 

67.143 

91.883 

J  z 

«  OX) 

.j  « 

-a 

34.541 

52.770 

36.311 

30.323 

55.770 

53.700 

o 

oo 

oo 

28.683 

oo 

oo 

© 

m 

o 

(N 

55.480 

52.020 

o 

oo 

40.646 

35.738 

26.833 

41.730 

56.900 

O 

o 

p 

38.068 

24.933 

25.567 

Station 

Code 

KBL 

TIG 

MSH 

DDI 

NIZ 

BDN 

KMO 

NDI 

QUE 

KHP 

UKT 

CIT 

BOD 

SHE 

TEH 

CHA 

TI2 

CAA 

STE 

TAB 

KAR 

SHL 

B-127 


Latitude  (deg.  N)  Longitude  (deg.  E) 

49.9270  78.8173 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

record 

record 

bulletin 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

record 

► 

jS 

o 

£ 

ZJ 

r 

CSE 

so 

GS 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

GS 

CSE 

CSE 

so 

so 

so 

so 

CSE 

so 

GS 

GS 

SO 

o 

o 

C/5 

C/T 

4> 

s 

177.4 

176.8 

187.2 

189.7 

191.1 

201.2 

214.7 

215.6 

233.5 

286.6 

296.4 

297.8 

315.4 

345.2 

360.5 

383.6 

420.2 

396.2 

(/) 

338.2 

352.2 

e 

C/3 

147.4 

oo 

153.4 

158.6 

6191 

9691 

d 

00 

178.5 

194.9 

234.8 

243.8 

247.8 

254.2 

333.8 

338.2 

H 

> 

a 

u 

H 

OX) 

Ch 

103.4 

104.1 

102.1 

103.5 

109.7 

119.5 

122.2 

mi 

132.5 

146.3 

165.9 

177.8 

0* 

202.2 

c 

CL 

42.5 

oo 

o 

oo 

86.8 

89.2 

91.3 

95.4 

99.3 

oo 

d 

o 

108.9 

OO 

131.5 

134.8 

oo 

oo 

148.8 

155.2 

164.3 

174.6 

192.2 

191.2 

«  2 
s  ° 

Distance, 

km 

275.2 

625.2 

634.7 

642.6 

661.0 

681.3 

713.8 

752.6 

756.4 

OO 

OO 

to 

r- 

oo 

1001.4 

1034.6 

00601 

1102.7 

1136.6 

1194.9 

1283.1 

1339.9 

1472.2 

1489.2 

1525.4 

H  f" 

.£  ^ 

M 

0  ° 

Long., 
deg.  E 

82.600 

83.266 

86.277 

70.617 

O 

O 

SO 

© 

o 

o 

ON 

d 

r- 

69.500 

77.225 

69.025 

79.983 

oo 

oo 

r^‘ 

73.060 

72.730 

94.087 

69.603 

71.660 

71.780 

92.717 

73.930 

66.950 

99.830 

58.570 

Date 

102112 

Lat., 
deg.  N 

49.570 

O 

oo 

Tf 

to 

53.253 

52.570 

52.933 

53.600 

52.600 

43.238 

52.912 

42.633 

42.123 

WO 

•^r 

oo 

41.630 

51.563 

42.319 

O 

o 

© 

5 

40.370 

58.116 

38.370 

39.660 

52.520 

56.416 

Station 

Code 

SKAL& 

NVS 

ELT 

MAKI& 

DZHU& 

ALAB& 

* 

z 

Q 

W 

> 

■a 

u 

- 

H 

KKOR& 

BKOL& 

KDSK 

* 

C/3 

O 

H 

KARK& 

UER 

CHM 

NAM 

FRG 

- 

< 

QQ 

< 

0£ 

P 

s 

SAM 

ORL 

ARU 

B-128 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

'02/72  01:27:00.2  49.9270  78.8173 

Source 

record 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

bulletin 

record 

record 

bulletin 

record 

record 

bulletin 

record 

record 

record 

bulletin 

record 

i - 

record 

bulletin 

’ 

aS 

5 

s 

Z 

r 

SO 

so 

so 

so 

ISC 

ISC 

so 

ISC 

GS 

ISC 

GS 

so 

ISC 

so 

so 

ISC 

GS 

GS 

SO 

so 

so 

so 

ISC 

Travel  Times,  sec 

DJD 

oo 

Tf 

470.6 

491.3 

oo 

o 

544.2 

612.4 

616.4 

632.0 

687.2 

686.5 

0969 

696.0 

756.0 

765.9 

C/5 

361.8 

380.6 

437.7 

482.9 

491.0 

534.8 

543.0 

C 

in 

348.3 

380.3 

539.7 

537.5 

DD 

a* 

Cl, 

226.3 

273.0 

286.8 

Z'06Z 

291.5 

291.0 

292.2 

292.7 

303.1 

307.8 

314.0 

318.2 

322.8 

«cl 

vzoz 

213.6 

221.8 

234.0 

235.3 

241.8 

256.8 

266.4 

267.2 

263.3 

Distance, 

km 

1568.4 

1  9991 

1739.8 

1791.0 

1862.2 

1883.6 

1929.0 

2071.6 

2148.2 

2161.6 

2178.2 

2227.0 

2358.8 

2392.1 

2402.8 

2403.8 

2425.3 

2451.1 

2533.9 

2556.9 

2638.6 

2691.6 

2712.7 

Long., 
deg.  E 

o 

o 

q 

o 

102.430 

103.283 

o 

CN 

o 

73.252 

69.043 

106.330 

74.333 

109.550 

59.588 

oiron 

88.083 

LXZ'LL 

112.370 

113.620 

66.950 

113.550 

m 

oo 

Tf 

115.700 

48.642 

o 

00 

CO 

O 

r- 

<N 

00 

51.386 

Lat., 
deg.  N 

51.670 

51.920 

50.383 

52.242 

33.650 

34.541 

52.770 

31.550 

55.770 

36.311 

O 

O 

CO 

VO 

69.430 

28.683 

49.720 

55.480 

30.188 

52.020 

o 

un 

oo 

56.500 

40.646 

55.870 

56.900 

35.738 

Station 

Code 

MOY 

ARS 

ZAK 

IRK 

NIL 

KBL 

TIG 

LAH 

NIZ 

MSH 

BDN 

NRI 

NDI 

KHP 

UKT 

QUE 

CIT 

BOD 

NLT 

SHE 

SKL 

CAA 

TEH 

B-129 


ime(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

:00.2  49.9270  78.8173 

Source 

record 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

bulletin 

* 

u 

o 

£ 

0/ 

?: 

so 

GS 

CSE 

so 

ISC 

so 

ISC 

ISC 

o 

5/5 

5^ 

£ 

d£ 

-- 

799.5 

C/5 

Sn 

H 

> 

cs 

u 

H 

dD 

cu 

CU 

327.5 

331.4 

332.5 

333.8 

336.2 

338.2 

336.4 

341.3 

Pn 

Distance, 

km 

2810.8 

2837.6 

2848.2 

2880.4 

2885.6 

2905.7 

2924.2 

2947.2 

H 

.= 

.2®  ^ 

0  ° 

Long., 
deg.  E 

006611 

44.370 

45.983 

44.470 

46.327 

42.810 

91.883 

67.143 

Date 

mm 

j  2; 

«  db 

54.430 

o 

o 

o 

38.992 

o 

i> 

o 

38.068 

41.750 

25.567 

24.933 

Station 

Code 

TUP 

STE 

<3 

oC 

> 

Q 

ERE 

TAB 

ABS 

SHL 

KAR 

B-130 


w 

UD 

S  2n 

Source 

record 

record 

record 

record 

record 

record 

record 

record 

record 

record 

bulletin 

record 

record 

bulletin 

bulletin 

record 

bulletin 

record 

record 

bulletin 

bulletin 

record 

•8  o 

2  oo 

3d 

i 

o 

U 

Network 

CSE 

CSE 

CSE 

CSE 

CSE 

so 

CSE 

CSE 

CSE 

CSE 

so 

CSE 

CSE 

so 

so 

so 

so 

CSE 

GS 

SO 

SO 

so 

Date  Origin  Time(UT)  Latitude  (deg.  N) 

12/10/72  04:27:00.0  49.8194 

Travel  Times,  sec 

DD 

88.7 

165.4 

208.2 

230.5 

252.1 

270.4 

282.8 

393.0 

420.0 

c/) 

Sn 

146.2 

174.1 

193.0 

224.5 

231.3 

0%Z 

0'ZIC 

342.5 

W> 

On 

54.5 

98.7 

105.9 

109.2 

120.7 

132.8 

139.1 

158.4 

164.7 

a- 

Pn 

50.4 

82.6 

«n 

oo 

oo 

oo 

016 

93.0 

96.4 

97.1 

97.7 

109.4 

115.6 

126.5 

130.6 

137.8 

144.4 

149.0 

151.1 

169.9 

1772 

182.0 

187.6 

188.5 

Distance, 

km 

328.5 

602.6 

623.2 

648.4 

672.2 

685.2 

715.7 

718.7 

733.6 

in 

oo 

•n 

oo 

0'996 

998.5 

1057.1 

1098.5 

1145.7 

1158.2 

1327.3 

1391.3 

1426.4 

1465.4 

1488.6 

Long., 
deg.  E 

82.600 

70.617 

70.600 

70.900 

69.500 

86.277 

69.025 

69.070 

77.225 

79.983 

oo 

oo 

r- 

73.060 

72.730 

69.603 

71.660 

94.087 

71.780 

92.717 

60.637 

66.950 

71.530 

58.570 

Lat., 
deg.  N 

49.570 

52.570 

52.933 

53.600 

52.600 

53.253 

52.912 

53.030 

43.238 

42.633 

42.123 

m 

oo 

41.630 

42.319 

O 

o 

p 

5 

51.563 

40.370 

58.116 

56.827 

39.660 

37.480 

56.416 

Station 

Code 

«8 

1 

MAKI& 

DZHU& 

ALAB& 

VEDN& 

ELT 

KKOR& 

KOSH& 

TLG& 

BKOL& 

KDSK 

TOSK& 

KARK& 

CHM 

NAM 

UER 

FRG 

ABAL& 

SVE 

SAM 

KHO 

ARU 

B- 131 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

10/72  04:27:00.0  49.8194  78.0582 

Source 

record 

record 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

bulletin 

bulletin 

record 

record 

record 

bulletin 

bulletin 

record 

record 

record 

bulletin 

’ 

£ 

U 

D 

' 

U 

r 

SD 

so 

GS 

so 

ISC 

ISC 

so 

ISC 

ISC 

so 

ISC 

ISC 

ISC 

ISC 

so 

so 

so 

ISC 

ISC 

so 

so 

GS 

ISC 

u 

CJ 

c/i 

tn 

E 

DC 

J 

cn 

c 

cn 

534.0 

P 

”3 

I 

u 

H 

DC 

Cl 

p 

OO 

CM 

to 

to 

OO 

CM 

€'963 

296.1 

298.7 

317.0 

e 

Ot 

201.0 

210.0 

vzzz 

228.0 

228.1 

231.1 

234.0 

231.7 

237.7 

248.0 

252.8 

255.0 

265.2 

9'993 

271.2 

274.0 

Distance, 

km 

1544.6 

1624.1 

1721.8 

1795.6 

1821.5 

1836.3 

1846.5 

1847.6 

OO 

CM* 

OO 

OO 

* 

1984.3 

2045.2 

2049.4 

2111.1 

2161.7 

2201.6 

2233.0 

2305.5 

2344.1 

2344.1 

2447.9 

2456.4 

2480.7 

2664.1 

r  gj 

DC  “ 

s  & 

o 

J  T3 

99.830 

O 

o 

p 

© 

102.430 

103.283 

O 

O 

73.252 

o 

r- 

<N 

o 

69.043 

73.750 

106.330 

76.417 

74.333 

59.588 

78.056 

109.550 

O 

O 

0031  ll 

77.217 

L\ZLL 

112.370 

113.620 

113.550 

87.167 

rZ 

-w  • 

03  DD 

*o 

52.520 

51.670 

51.920 

50.383 

34.150 

33.650 

52.242 

34.541 

33.147 

52.770 

31.417 

31.550 

36.311 

30.323 

55.770 

53.700 

O 

OO 

OO 

to 

to 

28.683 

28.683 

49.720 

O 

OO 

rf 

to 

to 

52.020 

26.833 

fS 

Station 

Code 

ORL 

MOY 

ARS 

ZAK 

WRS 

NIL 

IRK 

KBL 

MNL 

TIG 

BHK 

LAH 

MSH 

DDI 

NIZ 

BDN 

KMO 

NDI 

NDI 

KHP 

UKT 

CIT 

CHA 

B-132 


Date  Origin  Time(UT)  Latitude  (deg.  N)  Longitude  (deg.  E) 

12/10/72  04:27:00.0  49.8194  78.0582 

Source 

record 

record 

bulletin 

bulletin 

record 

record 

bulletin 

bulletin 

record 

bulletin 

bulletin 

Network 

GS 

SO 

ISC 

SD 

CSE 

CSE 

ISC 

SD 

GS 

ISC 

ISC 

Travel  Times,  sec 

WD 

c n 

Sn 

CJC 

fiu 

Cl 

OO 

o o 

m 

323.6 

322.1 

326.6 

328.9 

329.4 

332.0 

333.4 

332.0 

338.0 

344.0 

e 

Oh 

Distance, 

km 

2692.0 

2744.1 

2750.5 

2782.0 

VZ6LZ 

2801.4 

2829.9 

2850.4 

2865.0 

2939.4 

2962.6 

Long., 
deg.  E 

117.380 

118.270 

83.017 

44.370 

45.983 

43.510 

46.327 

42.810 

006  61 1 

91.883 

85.886 

Lat., 
deg.  N 

o 

r- 

OO 

56.900 

25.300 

41.000 

38.992 

41.730 

38.068 

41.750 

54.430 

25.567 

23.795 

Station 

Code 

SKL 

CAA 

VAR 

STE 

0* 

>• 

Q 

£ 

* 

CQ 

TAB 

ABS 

TUP 

SHL 

BOK 
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DEPARTMENT  OF  DEFENSE 

BALLISTIC  MISSILE  DEFENSE  OFFICE 
7100  DEFENSE  PENTAGON 
WASHINGTON,  DC  20301  -  7100 

ATTN:  GTS,  CAPT  S.  LEVINSON 

DEFENSE  TECHNICAL  INFORMATION  CENTER 
8725  JOHN  J  KINGMAN  RD  SUITE  0944 
FT  BELVOIR,  VA  22060  6218 
2  CYS  ATTN:  DTIC/OCA 

DEFENSE  THREAT  REDUCTION  AGENCY 
8725  JOHN  J  KINGMAN  RD  STOP  6201 
FORT  BELVOIR,  VA  22060  6201 

ATTN:  CSOB,  P.  HERBERT 
ATTN:  TD,  DR.  D  LINGER 


OASD  (C31) 

WASHINGTON,  DC  20301 

ATTN:  MS,  D.  ROSELL,  ROOM  1E814 

OATSD  (NCB) 

1515  WILSON  BLVD,  SUITE  701 
ARLINGTON,  VA  22209  -  2602 

ATTN:  DR.  S.  MANGINO 

DEPARTMENT  OF  THE  ARMY 

SPACE  AND  MISSILE  DEFENSE  COMMAND 
SMDC  -  TC  -  YD 
P.O.  BOX  1500 

HUNTSVILLE,  AL  35807  -  3801 
ATTN:  W.  ANDRE 

DEPARTMENT  OF  THE  NAVY 

NAVAL  RESEARCH  LABORATORY 
4555  OVERLOOK  AVE  SW 
WASHINGTON,  DC  20375  -  5000 
ATTN:  DR.  D.  DROB 
ATTN:  DR.  B.E.  MCDONALD 

DEPARTMENT  OF  THE  AIR  FORCE 

AIR  FORCE  RESEARCH  LABORATORY 
29  RANDOLPH  ROAD 
HANSCOM  AFB,  MA  01731  -  5000 
ATTN:  R.  RAISTRICK 
ATTN:  R.  MORRIS 


AIR  FORCE  RESEARCH  LABORATORY 

5  WRIGHT  STREET 

HANSCOM  AFB,  MA  01731  -  3004 

ATTN:  RESEARCH  LIBRARY,  TL 

AFTAC,TT,USAS 
MS  951 

12201  SUNRISE  VALLEY  DRIVE 
RESTON,  VA  20192 

ATTN: R. BLANDFORD 
ATTN:  R  JIH 

DEPARTMENT  OF  ENERGY 

DEPARTMENT  OF  ENERGY 
1000  INDEPENDENCE  AVE  SW 
WASHINGTON,  DC  20585 

ATTN:  NN  -  42,  MR.  A.  SCHIEINMANN 

UNIVERSITY  OF  CALIFORNIA 
LAWRENCE  LIVERMORE  NATIONAL  LAB 
P.O.  BOX  808 

LIVERMORE,  CA  94551  -  9900 

ATTN:  MS  -  L-  200  TECHNICAL  STAFF 
ATTN:  MS.  L  -  208  TECHNICAL  STAFF 
ATTN:  MS  L  -  205,  TECHNICAL  STAFF 

LOS  ALAMOS  NATIONAL  LABORATORY 

P.O.  BOX  1663 

LOS  ALAMOS,  NM  87545 

ATTN:  MS  -  C335  TECHNICAL  STAFF 
ATTN:  MS  -  D460,  TECHNICAL  STAFF 
ATTN:  MS  -  F665,  TECHNICAL  STAFF 

PACIFIC  NORTHWEST  NATIONAL  LABORATOARY 
P.O.  BOX  999 
BATTELLE  BOULEVARD 
RICHLAND,  WA  99352 

ATTN:  MS  K5-12,  D.N.  HAGEDORN 

SANDIA  NATOINAL  LABORATORIES 
ATTN:  MAIL  SERVICES 
P.O.  BOX  5800 

ALBUQUERQUE,  NM  87185  -  0459 

ATTN:  MS  -  0655,  DEPT  5704 
TECHNICAL  STAFF 
ATTN:  MS  -  0979,  DEPT  5704 
TECHNICAL  STAFF 
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ATTN:  MS  -  0655,  DEPT  5736 
TECHNICAL  STAFF 
ATTN:  MS  -1159,  DEPT  9311 
TECHNICAL  STAFF 

DEPARTMENT  OF  DEFENSE  CONTRACTORS 
BATTELLE 

MANAGER,  ENERGETIC  SYSTEMS  &  SECURITY 

TECHNOLOGIES 

505  KINGS  AVENUE 

COLUMBUS,  OH  43201  -  2693 

ATTN:  NEAL  OWENS  (7-2-081) 

BBN  CORPORATION 
1  300  N.  1 7TH  STREET  SUITE  400 
ARLINGTON,  VA  22209 
ATTN:  J.  PULLI 
ATTN:  R.  GIBSON 
ATTN:  D.  NORRIS 

BDM  CORPORATION  OF  SAUDI  ARABIA 
12150  EAST  MONUMENT  DRIVE,  SUITE  501 
FAIRFAX,  VA  22033  -  4050 

ATTN:  J.  STOCKTON,  JB  4C22 
ATTN:  R.  FINNO,  JB  4C15 

CALIFORNIA,  UNIVERSITY  AT  SAN  DIEGO 
SCRIPPS  INSTITUTION  OF  OCEANOGRAPHY,  UCSD 
9500  GILMAN  DR. 

LA  JOLLA,  CA  92093-0225 

ATTN:  C.  DEGROOT  -  HEDLIN 
ATTN:  DR.  M.H.  HEDLIN 
ATTN:  PROF.  F.  VERNON 
ATTN:  PROF.  J.A.  ORCUTT 
ATTN:  PROF.  J.  BERGER 

CENTER  FOR  MONITORING  RESEARCH 
1953  GALLOWS  RD.  SUITE  260 
VIENNA,  VA  22182  3997 
ATTN:  LIBRARIAN 

ENSCO,  INC. 

5400  PORT  ROYAL  RD 
P.O.  BOX  1346 

SPRINGFIELD,  VA  22151  -  0346 
ATTN:  D.  BAUMGARADT 
ATTN:  Z.  DER 


WESTON  GEOPHYSCIAL  CORP 
57  BEDFORD  ST  SUITE  102 
LEXINGTON,  MA  02420 

ATTN:  DR.  D.  REITER 
ATTN:  MR.  J.  LEWKOWICZ 
ATTN:  DR.  C.  VINCENT 

ITT  INDUSTRIES 
ITT  SYSTEMS  CORPORATION 
1680  TEXAS  STREET  SE 
KIRTLAND  AFB,  NM  871 17  -  5669 
2  CYS  ATTN:  DTRIAC 
ATTN:  DARE  * 

TITAN  CORPORATION  (ATS) 

1900  CAMPUS  COMMONS  DRIVE 
SUITE  600 

RESTON,  VA  20191  1535 

ATTN:  ED  OHLERT 

LOGICON  RDA 

6940  S  KINGS  HIGHWAY,  SUITE  202 
ALEXANDRIA,  VA  22310 

ATTN:  T.  SANDIN 

MISSION  RESEARCH  CORPORATION 
8560  CINDERBED  ROAD,  SUITE  700 
NEWINGTON,  VA  22122 

ATTN:  DR.  M.  FISK 

MULTIMAX,  INC 

1441  MCCORMICK  DRIVE 

LANDOVER,  MD  20785 

ATTN:  DR.  I.  N.  GUPTA 

PHYSICAL  SCIENCES,  INC 

20  NEW  ENGLAND  BUSINESS  CENTER 

ANDOVER,  MA  01810 

ATTN:  F.  KERN 

PACIFIC  NORTHWEST  LABORATORIES 
A  DIV  OF  BATTELLE  MEMORIAL  INST 
P.O.  BOX  999 
RICHLAND,  MA  99352 

ATTN:  MS  K5-12,  TECHNICAL  STAFF 
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SCIENCE  APPLICATIONS  INT'L  CORPORATION 
10260  CAMPUS  POINT  DRIVE 
SAN  DIEGO,  CA  92121  0  1578 

ATTN:  DR.  T.C.  OBACHE,  JR 

SOUTHERN  METHODIST  UNIVERSITY 
DEPT  OF  GEOLOGICAL  SCIENCE 
P.O.  BOX  395 
DALLAS,  TX  75275  -  0395 

ATTN:  DR.  B.  STUMP 
ATTN:  E.  HERRIN 

ST  LOUIS  UNIVERSITY 
EARTH  &  ATMOSPHERIC  SCIENCES 
STATION  3507  LACLEDE  AVE 
ST  LOUIS,  MO  63103 

ATTN:  PROF.  B.  HERRMANN 
ATTN:  PROF.  B.  J.  MITCHELL 

TEXAS,  UNIVERSITY  AT  AUSTIN 
P.O.  BOX  7726 
AUSTIN,  TX  78712 

ATTN:  C.A.  FROELICH 

URS  CORPORATION 

566  EL  DORADO  STREET,  SUITE  200 

PASADENA,  CA  91 109  -  3245 

ATTN:  DR.  B.  B.  WOODS 
ATTN:  DR.  C.  K.  SAIKIA 

OTHER  GOVERNMENT 

U.S.  DEPARTMENT  OF  STATE 

OFFICE  OF  VERIFICATION  AND  COMPLIANCE 

BUREAU  OF  ARMS  CONTROL 

2201  C.  STREET,  NW 

WASHINGTON,  DC  20520 

ATTN:  MR.  G.  SATEIA 
ATTN:  DR.  M.  DREJCER 

US  GEOLOGICAL  SURVEY 
ADVANCED  SYSTEMS  CENTER 
MS  562 

RESTON,  VA  20192 

ATTN:  DR.  J.  FILSON 

U.S.  GEOLOGICAL  SURVEY 
345  MIDDLEFIELD  RD  MS  977 
MENLO  PARK,  CA  96025  -  3591 
ATTN:  W.  MOONEY 


DIRECTORY  OF  OTHER  LIBRARIES  AND 
UNIVERSITIES 

UNIVERSITY  OF  ARIZONA 
DEPARTMENT  OF  GEOSCIENCES/SASO 
TUCSON,  AZ  85721 

ATTN:  PROF.  T.C.  WALLACE 

BROWN  UNIVERSITY 
PROVIDENCE,  Rl  02912  -  1846 

ATTN:  PROF.  D.  FORSYTH 

UNIVERSITY  OF  CALIFORNIA 
EARTH  SCIENCE  DIVISION 
479  MCCONE  HALL,  LBBL,  90  -  2106 
BERKELEY,  CA  94720 

ATTN:  MS  90  -  1 1 1 6,  LANE  JOHNSON 
ATTN:  B.  ROMANOWICZ 

UNIVERSITY  OF  CALIFORNIA  -  DAVIS 
DEPARTMENT  OF  STATISTICS 
DAVIS,  CA  95616 

ATTN:  PROF.  ROBERT  H.  SHUMWAY 

UNIVERSITY  OF  CALIFORNIA  -  SANTA  CRUZ 
INSTITUTE  OF  TECTONICS 
SANTA  CRUZ,  CA  95064 

ATTN:  DR.  R.  S.  WU 
ATTN:  PROF.  T.  LAY 

UNIVERSITY  OF  COLORADO  -  BOULDER 
BOULDER,  CO  80309 

ATTN:  M.  RITZWOLLELR,  CAMPUS 
BOX  390 

ATTN:  PROF.  C.  ARCHAMBEAU 

UNIVERSITY  OF  COLORADO 
CAMPUS  BOX  583 
BOULDER,  CO  80309 

ATTN:  DR.  A.  L.  LEVSHIN 
ATTN:  DR.  R.  ENGDAHL 

COLUMBIA  UNIVERSITY 

LAMONT-  DOHERTY  EARTH  OBSERVATORY 

PALISADES,  NY  10964 

ATTN:  DR.  L.  R.  SYKES 
ATTN:  PROF  P.G.  RICHARDS 
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UNIVERSITY  OF  CONNECTICUT 
DEPARTMENT  OF  GEOLOGY  &  GEOPHYSICS 
STOORS,  CT  06269  -  2045 

ATTN:  PROF.  V.F.  CORMIER,  U-45, 
ROOM  207 

CORNELL  UNIVERSITY 

DEPARTMENT  OF  GEOLOGICAL  SCIENCES 

3126  SNEE  HALL 

ITHACA,  NY  14853 

ATTN:  PROF.  M.  BARAZANGI 

HARVARD  UNIVERSITY 
HOFFMAN  LABORATORY 
20  OXFORD  STREET 
CAMBRIDGE,  MD  02138 

ATTN:  PROF.  A.  DZIEWONSKI 
ATTN:  PROF.  G.  EKSTROM 

INDIANA  UNIVERSITY 
1001  E  TENTH  ST. 

BLOOMINGTON,  IN  47405  -  1405 
ATTN:  PROF.  G.  PAVLIS 

IRIS 

1200  NEW  YORK  AVENUE,  NW  SUITE  800 
WASHINGTON,  DC  20005 

ATTN:  DR.  D.  SIMPSON 
ATTN:  DR.  G.  E.  VAN  DER  VINK 

UNIVERSITY  OF  HAWAII 

73  -  4460  QUEEN  JAAHUMANU  HWY  #119 

KAILUA  -  KONA,  HI  96740 

ATTN:  DR.  M.  GRACES 

MASSACHUSETTS  INSTITUTE 
OF  TECHNOLOGY 
EARTH  RESOURCES  LABORATORY 
42  CARLETON  STREET 
CAMBRIDGE,  MA  02142 

ATTN:  PROF.  M.  N.  TOKSOZ 

MICHIGAN  STATE  UNIVERSITY  LIBRARY 
450  ADMINISTRATION  BUILDING 
EAST  LANSING,  Ml  48824 
ATTN:  K.  FUJITA 


THE  UNIVERSITY  OF  MISSISSIPPI 
NATIONAL  CENTER  FOR  PHYSICAL 
ACOUSTICS 
1  COLIESUM  DR 
UNIVERSITY,  MS  39677 

ATTN:  DR.  H.  BASS 

NEW  MEXICO  STATE  UNIVERSITY 
DEPARTMENT  OF  PHYSICS 
LAS  CRUCES,  NM  88003 

ATTN:  PROF.  J.  Nl 
ATTN:  PROF.  T.  HEARN 

NORTHWESTERN  UNIVERSITY 
1847  SHERIDAN  RD 
EVANSTON,  IL  60208  -  0816 
ATTN:  DR.  E.  OKAL 

PENNSYLVANIA  STATE  UNIVERSITY 
GEOSCIENCES  DEPARTMENT 
403  DEIKE  BUILDING 
UNIVERSITY  PARK,  PA  16802 

ATTN:  PROF.  C.  A.  LANGSTON 
ATTN:  PROF.  S.  ALEXANDER 

UNIVERSITY  OF  TEXAS  EL  PASO 
DEPT  OF  GEOLOGICAL  SCIENCES 
500  W  UNIVERSITY  AVE 
EL  PASO,  TX  79968  -  0506 

ATTN:  DR.  D.  DOSER 
ATTN:  DR.  R.  KELLER 

SAN  DIEGO  STATE  UNIVERSITY 
DEPARTMENT  OF  GEOLOGICAL  SCIENCES 
SAN  DIEGO,  CA  92182 

ATTN:  PROF.S.  M.  DAY 

SEISMOLOGICAL  LABORATORY  252  -  21 
CALIFORNIA  INSTITUTE  OF  TECHNOLOGY 
PASADENA,  CA  91125 

ATTN:  T.  AJERMS 
ATTN:  D.  HELMBERGER 

UNIVESRSITY  OF  SOUTHERN  CALIFORNIA 
520  SEAVER  SCIENCE  CENTER 
UNIVERSITY  PARK 
LOS  ANGELES,  CA  90089  -  0483 

ATTN:  PROF.  C.  G.  SAMMIS 
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UNIVERSITY  OF  WSCONSIN  -  MADISON 
1215  W  DAYTON  ST 
MADISON,  Wl  53706  -  1600 

ATTN:  PROF.  C.  THURBER 

UNIVERSITY  OF  WYOMING 
P.O.  BOX  3006 
LARAMIE,  WY  82070 

ATTN:  DR.  I.  MOROZOV 

WASHINGTON  UNIVERSITY  IN  ST  LOUIS 
1  BROOKING  DR  CB1169 
ST  LOUIS,  MO  63130 

ATTN:  DR.  G.  SMITH 

FOREIGN 

AUSTRALIAN  GEOLOGICAL  SURVEY 
ORGANIZATION 

CORNER  OR  JERRAGOMRRRA  &  HINDMARSH 
DRIVE 

CANBERRA,  ACT  2609 
AUSTRALIA 

ATTN:  D.  JEPSON 

EUROPEAN  MEDITERRANEAN  SESSMOZOGSCAL 

CENTRE 

LDG  BP1 2 

91680  BRUYERES  -  LE  -  CHAPEL 
FRANCE 

ATTN:  R.  BOSSU 

GEOPHYSICAL  INSTITUTE  OF  ISRAEL 
P.O.  BOX  182 
LOD  7100,  ISRAEL 

ATTN:  DR.  A.  SHAPIRA 

KOREA  INSTITUE  OF  GEOLOGY,  MINING  & 
MATERIALS 

KOREA  EARTHQUAKE  RESEARCH  CENTER 
30  KAJUNG  -  DONG,  YUSUNG  -  KU  TAEJON, 

305  -  350  YUSUNG,  P.O.  BOX  1 1 1 
KOREA 

ATTN:  DR.  IK  BUM  KANG 


MINISTRY  OF  DEFENSE 
PROCUREMENT  EXECUTIVE 
BLACKNESS  BRIMPTON 
READING  F67-  4RS  ENGLAND 

ATTN:  DR.  P.  MARSHALL 

NTNF/NORSAR 
P.O.  BOX  51 

N  -  2007  KJELLER,  NORWAY 

ATTN:  DR.  F.  RINGDAL 
ATTN:  T.  KAVERNA 

OBSERVATORIE  DE  GRENOBLE 

I.R.I.G.M.  -  B.P.  53 

38041  GRENOBLE,  FRANCE 

ATTN:  DR.  M.  CAMPILLO 

RESEARCH  SCHOOL  OF  EARTH  SCIENCE 
INSTITUTE  OF  ADVANCED  STUDIES 
G.P.O.  BOX  4 

CANABERRA  2601,  AUSTRALIA 

ATTN:  PROF.  B.  L.  KENNETT 

RUHR  UNIVESRSITY  BOCHUM 
INSTITUTE  FOR  GEOPHYSIK 
P.O.  BOX  102148 
463  BOCHUM  1,  GERMANY 

ATTN:  PROF.  H.  P.  HARJES 

UNIVERSITY  OF  BERGEN 
INSTITUTE  FOR  SOLID  EARTH  PHYSICS 
ALLEGATE  40 
N  -  5007  BERGEN  NORWAY 

ATTN:  R.E.  HUSEBYE 

UNIVERSITY  OF  CAMBRIDGE 
DEPARTMENT  OF  EARTH  SCIENCES 
MADINGLEY  RISE,  MADINGLEY  ROAD 
CAMBRIDGE  CB3  OEZ,  ENGLAND 

ATTN:  PROF.  K.  PRIESTLEY 
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